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PREFACE 


The Science Museum with ito Collect^ and 
affording illustration and expo it.on >" ‘ h ™ ir applicat ions to 

Museum of Science was contemplated as an int ^ ral ^ ° f ^ 
Science and Art Department from ! ta 'of structure 

mmkWWa 

‘tuit ffi.S "" »”«> “i 1 ' R ^i 

included in 1867, from which time the development of this portion of 
the Museum advanced steadily ; but the transfer of the Museum of A 1 
Patent Office to the Department of Science and Art in 1884 added to 
the collection many machines of the highest interest m the h, story of 
invention and greatly increased its scope and value 

The collections of scientific instruments and apparatus were first 
formed in 1874, but it was only after 1876 that they became of import- 
ance The Special Loan Collection of Scientific Apparatus which was 
held in that year in London brought together examples of all kinds 
from various countries, and a large number of these were acquired for 
the Museum. 

In 1803, many Mining and Metallurgical objects were transferred 
to South Kensington from the Museum of Practical Geology m Jermyn 
Street, and these have subsequently been largely added to. 

Mention should be made, too, of certain special Collections The 
Watt Collection was presented to the Patent Museum in 1876 and 
contains original models made by James Watt ; the Maudslay Col- 
lection, consisting of models of marine engines and machine tools, 
yaa purchased in 1900 , and in 1903*3 valuable collection of engine 
models, portraits, etc., was bequeathed by Bennet Woodcroft. 

The Museum Collections are being continually increased by gifts 
and loans and also by the purchase of such examples as are required 
to illustrate the application of science and the development of various 
types of instruments, machinery, etc. 



Notes -A large number of objects in the Collections have been 
Photographed. Selected prints from the negatives may be seen m 
euard^books at the entrance stiles. Particulars of available prints 
^"lantern slides may be obtained by personal application at the 
entrances or by letter addressed " The Director, The Science Museum, 
South Kensington, S.W.7." 

A compressed air service furnishes the power for driving such of the 
nachines as are shown in motion, and the service is available daily 
rom II a m (Sundays 2.30 p.m ) till closing time. Where practicable, 
hese objects are fitted with Self-closing air valves, by means of 
which Visitors may start them at will. Other objects are arranged 
mtot Visitors may work them by other means, and there are a few 
:hat can be shown in motion only by an Attendant. 


(11269) Wt. P1647/41 10 b 593 3000 11/23 Harrow G 31 
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The Land Transport Section of the Collections comprises common 
and road vehicles railways and tramways with the loconiotn e 
otter vehicles used' thereon together with the special a ln , ham 
n^cestar; for working them The sect,,,, ,s divided mto four groups 
each having a separate catalogue 


GROUP 


Road Transport. 

Includes transport on rough ground 01 on made 
roads animal-hauled vehicles and road construction. 


GROUP II. Mechanical Road Vehicles 

Includes all mechanically propelled road vehicles 
and their accessories 

GROUP III Locomotives and Rolling Stock 

Includes all kinds of railway and tramway locomo- 
tives, and vehicles for passengers and goods 

GROUP IV Railway Construction and Working 

Includes permanent way, structures stationary 
engine traction, signalling appliances and operating 
methods 
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in tniio of the fact that the adhesion of smooth wheels on rails 

-isiis » a 

S k ‘i,iSibly oi»! li'JhT.S faJSh 

" ’*"■ Cf?* 17 , S wii Kenton. Z 

on the uDDer side with a long chain secured to the ends oiine mie , 
this was tried in 1813 at Heaton Colliery, but was 

In 1813 William Hedley, assisted by Christopher Blackett, t 
oronrietor of Wylam Collier}', confirmed Trevithick s results as to th 
possibility of obtaining sufficient grip by adhesion, and after som 
pvt^erimentme constructed a locomotive with smooth wheels coup 
S " a 5 » No 12) The motor portion was an : adaptation 

of the to established form of stationary engine, with vertical 
cylinders, tappet valve gear, and rocking beams as introduced by 

Newcomen and retained by Watt , , (.• 1 n in(rwor th 

In 1814 George Stephenson constructed for the kilhngworth 
Colliery his first locomotive, named “ Bjucher which _ was a gea 
engine exhibiting no improvement on the work of Ins ™cces^ 

In his second engine, however, he reintroduced the direct action 
of the connecting rods on the driving-wheels, as applied by Trev attack 
in 1808, and used coupling rods for -connecting the wheels at g^ 
these were subsequently discarded for chain gearing - ‘ , 

successful type of colliery locomotive was arnved at and one which 
slowly proved its superiority to to tion by animals where heavy 
loads were to be moved at a slow pace 

In 1825 the Stockton and Darlington Railway was opened for 
public traffic the only engine on the line being, however, Loco- 
motion ” (see No, 16) Although intended solely for the conveyance 
of minerals and goods, the financial success of this, the ; first publ 
steam railway in the world, was considerably increased by the rapid 
development of passenger traffic Other engines were soon required 
for the line, and in 1826 Messrs. Wilson & Co. built one embody! g 
the use of four vertical cylinders. In 1827 Messrs. Stephenson bu 
an engine with two horizontal cylinders connected, by levers ana 
connecting rods, with two cranks at right angles on a single aide, 
while Hackworth further improved this arrangement m his Koya 
George ” {see No. 20), built later in the same year, by inverting the 
cylinders and placing them in line with the cranks. In 1828 Stephenson 
produced the “ Lancashire Witch," a locomotive with two inclined 
cylinders working directly on to one axle, so making another advance 
towards the now almost universal arrangement of the ^ n gi ne - 
The locomotive had not as yet exceeded the speed of the stage 
coach, while its noise, smoke and jerky motion were defects that 
rendered it by no means popular, even with the unprejudiced , so 



much was this the case that in 1829. when * e Liverpool and Mm- 
rhester Railway was under construction, the directors were still 
undecided as to the best means of haulage. They offered accordingfy 
a orize of 500 l in order to find the best locomotive available and thus 
be able to compare the new method with stationary engine r . 
The results attained by the " Rocket ” (see Nos. 24 and 25) were such 
IS the question immediately in favour of steam locomotives , 
this “historical engine was moreover the first conveyance that travelled 
faster than a rThorse, and thus foreshadowed the great future of 

the Between 183S5 the development of the steam locomotive in size 
mid "was most rapid ; the '* Nortkranbnan f 
firebox integral with the boiler, and the Planet of the same year 
tad Inside cylinders at the front end working directly on to a double- 
rpir driving axle ' engines with four and six wheels connected 

S3 t 5}S'^ ta » » since i8 ? 5 ' but ‘ he r ho1 : 

arrangement oHhe locomotive now rapidly settled into the almost 
universal form as will be seen in the series of drawings Nos. 18, 41 and 
T Th» Introduction about this period, of improved valve gears led 
gradually to a reduction in the fuel consumption, but the full advantage 
o exnls ve working was not realised till the invention by Howe, 
in i&E of the link motion (see No 119) which rendered such working 

h^Th^earliest^ aUempt'to arrange a locomotive as a compound 

on the Sonne and B.amtz Railway, using one high and one low- 
pressure cyhnder, which could, however, be worked simple if n «* ssar y; 
Mr F W Webb commenced his work in compounding in 7 , y 
reducing the diameter of one of the cylinders of an ordinary _ eng n 
-md letting its exhaust pass into the other, while in 1881-82 he built 
tfe" Exrenment ” with two outside high-pressure cylinders driving 
the hind wheels and one low-pressure inside cyhnder driving the front 
IxT herTbemg no coupling rods (see No 79) > 1897 he introduced 
his last tw n which four cylinder were used, owing to the perfect 
balancing thus attainable, coupling rods being, however, retained 
Mr A. von Bornes built m 1880 some engines on the two-cyhnder 
compound principle for the Hanoverian State Railways, and in 1885 
Mr. T. W Worsdell adopted the same arrangement on the Great 
Eastern Railway and subsequently on the North Eastern Ra Iway 
(see No 85) ; J the cylinders were side by side between the frames 
the arrangement is one to which existing engines could be easily 
altered & 5 M. de Glehn introduced his four-cylinder compound 
engine having two inside high-pressure cylinders driving one axle 
and two outside low-pressure cylinders driving aj*P“** "yj 
du Bousouet modified this arrangement by interchanging theiugn 
Id low-pressure cylinders and coupling the dnving axles^ thus ongm- 



12 


f Wvlam till 1808, The arrangement of the engine 
•a gauge of 5 ft ? as in jj*® . y thfi ^o ut h Wales engine (su No. i).. but the 
is almost identical with that m t *0 fi j The cylinder is 9 «*. diam, 

cylinder was at the . opposite . «id to ? the road wheels are 

"Ln 6 ttatUr-Mthso/the speed of the crankshaft, . that 

-d amongst smg.e casing, in which 

the engine These two plug v * for st0 pping the engine or controlling 
the sm^ler p ug ^rved js a 1 mg 1 t b a tappet gear so as 

its speed while the iarger four way p g communication with the steam 

as: sitt ;p a : 

catiying its weight, which was about 4 '5 tons wv. 71 

„ loss 

have been added later „ Catch-me-who-can,” ran, between 

r , ThC /SffXriSson a^cula? railway in an enclosure on a site near 
July and September 1808 on a circuur^ of lt are known , except 

^fhThe"orc^gmds connected directly w,th crank pins »*>_«« 
wheels 


6. PORTRAIT OF RICHARD TREVITHICK Woodcraft Be- 

qU Thls oTpauitmg of Richard Trcv, thick, born .771, died .833, was made 
by J Linnell in 1816 

7 BUST OF RICHARD TREVITHICK Received 1858 

This is a plaster bust of Richard Trevithuk, . 7 7>->833, by NJ Bernard 


COLLIERY L0C0M0TIVE8. 

8 . ENGRAVING OF BLENKINSOP’S LOCOMOTIVE (1812)' 

Received 1859 

This is from Thomas Gray's “ Observations on a General Iro « Railway, 
published in 1821, and it is the best contemporary English representation of 

Four were built in 1812-13, by Messrs Fenton, Murray and Wood, for John 
Blenkinsop’s rack ’railway between Leeds and the Middleton CoUiery where 
They worked for about 20 years A full description of them will be found l with 
the Model (No io) adjacent ln 59 37 

9. PHOTOGRAPH OF MODEL OF BLENKINSOP'S LOCO- 
MOTIVE Presented by C. W. Wardle, Esq., 1864. 

This is a photograph, made by Messrs Manning Wardle & Co., m September, 
i86t of the original model of Blenkmsop's locomotive which is now in the 
Museum of the S Philosophical and Literary Society A full descnptmn of 
the engine will be found in connection with the model ( I9263> 
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10. MODEL OF BLENKINSOP LOCOMOTIVE (working). 

(Scale i : 8.)' Made in the Museum," 1910. Plate I, No. 1. 

TO. model represents one of the four engines bmlt hy Me^ Fen«m 

the engines remained at 7 h r r k p /° n r .^ u ^ r f r aUways. The rack railway has, 

^ 

e TrS^fofreng,ne T - m,p = t on thore brnlt^ 
Trevithick, although obviously based • seDarate shafts so connected 

of Matthew Murray, t ^° d 3 thu g avoiding any difficulty in starting. 

long, made in two farts bolted g ■ [er on tk / centre Ime were sunk, 
for 'one^half thwHength^jtwo verdcal cyhnders 9£**-J* “ ^by 

^^rugb^n„r^b a an ^ 

J—fg 

rrO^kverl' p JTnwr"tfm ’ 1^ ^ 

- extended an equal d, stance ^ Revereing was effected by 

with eccentrics mounted on the adjacent to the angle 

making the cocks oscillate through an g , the valve rods to 

used for forward motion. and tins was done by ^ttiwhmg me ^ 

points in the wrist plates at iright a g were mounte d loosely on 

M'lSE -d pus >n th-upper^ds^ngaged wrdr mther of two 

valve Sevens! Lre proved for shtog them 

smaller plug cocks coupled tyj Todj^^d^^ c ndof ^ ^ 
SSdL The^lwder and gearing were supposed by a — ‘“^Xel 

so that the tractive factor was 93 ■ 6 The boUer wm tea oy ■ a P^ F, ^ ^ 

^itV^mU 94 lightly goaded its apjjd - -o-jes - *iour. The con- 
sumption of coal was 21-3 lb , and of water i 4 '3 gw- P er tram * 

each pound of coal evaporated 6-7 lb of water 0n one slde 

The track consisted of cast-iron edge rails each 3 E 1 pro]ec tmg 

of the track the rails had cast with them six teet W00 P d J keyS( 

from their outer sides. The rads were he jP® gauge of the rails 

while the chairs were spiked to wooden cross sleepers. ^ ^ IQ f 2I S Mi 2I4 
was 4'i2 ft. 

11. HEDLEY'S EXPERIMENTAL MODEL FOR TESTING 
ADHESION. Presented by Thomas Hedley, Esq., iHb 2 . 

Christopher Blackett, the iS* 

been m search of some means of haulage , colliery and the wharves 

SSSSssSSS^-"** 



smooth wheels j»ve inefficient P’Pj " o f “ r rt ^ u ”^ : Hedley, .the viewer of 
mechanical traction till 181, 1» » has (our roa d-wheel» aecured 

to^tro'aiSs S ge«e? together by intermediate spur wheels, and capable of being 

"'^The «s u *S*^ a °^*?^ <i J^®'|jjii^ 1 iy^ e cormected^by C geanng!''mid^ worked 
sued under-frame, !"*>» **"* “Sion of all of the ooupled wheels was 
by men earned on it, so tha , was subsequently fitted with a cast- 
available for tractive effort, 6 m diam., which drove the road- 

sszvzzszssi isssst* - ■“-< ■-* 

12. "PUFFING BILLY" LOCOMOTIVE. Received 1865. 

This engine was constructed at Wytan Colhery^jn ^ 3 9 J^J^ n “ y bSime 
"i X supenntenden^of^he^tockton and Darlington Railway It worked 

between the rolbery and the staithes at ? n dia m by 36 in. 

stroke^ wS? S? ^shopjer t|"ansm.t ^ Zt 

the four dnvmg-wheels, each 39 in diam giving i a * * b , d b 4 , de va)vcs 

iSX; "t. “ 1“., _ ... « 

iaFis&KMA 

SSSSSSil 

a kind of home ‘and two more wheels introduced into the gearing 
Stered back toTour wheels about 1830 when the lihe was relaid with the cast 
iron edg^ rails now seen under it These rails are of the double-flanged hsh- 
bellied type, with half-lap joints supported in chairs spiked to cross sleeper , 
and with a gauge of 5 ft , each rail is 4 ft long, and weighs 52 lb 

d When fint introduced the noise and smoke from these lo X° sublet 
considerable irritation, so that legal opinion was taken on the subject <M» 
adiacent frames), but the nuisance was subsequently abated by passing me 
exhaust steam into a quieting chamber ^-^scharging it mto tto chimgy 


13. PHOTOGRAPHS OF “ PUFFING BILLY." Received 1898. 

These show " Puffing Billy ” at work m 1862, prior to lts , re ^ oval , t ia °, S °^ 1 
Kensington, and also the sister engine " Wylam Dilly which worked until 
1867, and is now preserved at the Edinburgh Museum of Science ^and A 


14. DRAWINGS OF “ PUFFING BILLY " LOCOMOTIVE 
(1813). (Scale 1:8) Made by Thos Coates, 1892. 

These are dimensioned working drawings of the engine as it now stands 

Inv 1892-100. 

15. AUTOGRAPH LETTER FROM WILLIAM BRUNTON 
(1813). Presented by J. L. Branton, Esq., 1922. 

This letter, dated Apnl 28th, 1813, is from William Brunton to his brother 
John, giving a description of his steam horse Patent No 3700-1813.^^ 2 ^g 
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i* unnFT OF " LOCOMOTION," ENGINE NO. i OF THE 
STOCKTON AND DARLINGTON RAILWAY (Scale i : 8.) Pre- 
sented by Sir David Dale, Bart., 1896. Plate II, No. i- 

Darlington by the North Eastern Rai way . (originally 9*5 in.) by 

angles The valves are of the ordmaiy tm. driven by roc ^ ^ ^ 
receive their motion from a single rran k lever A platform rims 

rocked directly, and ^he other through * ** *£* thednver hi control of 
along each side of the boiler, and from one of these tne an ^ 

the valve rods, for disengaging “ d « v c Xders wi 5 Tib a^d the boiler 
engine per lb. of ^mean pressure th stea £ from both cylinders 

pressure used was 50 ip. per sq . Th f eed water was forced into 

£as conveyed by two pipes front 

the boiler by a single feed-pump 4 m diam., driven oy a 

crosshead d hag a sing i e through flue 24 in. 

loaded by a weighted Jever cames an iron tank 

supported upon a model I of 

constructed by George Ste P henso ^ h ^ ^ Se of wro^ht iron, rolled to the 
and was only replaced in 1901 resting on the timber- 

“o'nng y o5 0 teted7 PO I”v. 1896-88 and 89. .9378 and 31073. 

17 . PHOTOGRAPH OF “LOCOMOTION" AND A N.E.R. 
LOCOMOTIVE. Presented by Messrs. R. Stephenson & Co., Ltd., 

19 This shows " Locomotion " of 1825 standing beside a ^ 

Railway goods engine of 1909. and the comparison gives a ***£“*£ 
increase in size during the intervening 84 years 

ir DRAWING of early locomotives built by 

s-sss'-""- - “ * 

and Darlington Railway. It is now preserved at Bank top, Darling t 
NO No 6) .2 was built in 1828, and delivered in January, ****£,“ tUte? 

canal company. It was a four-wheeled engine with coupled wheels 4 ft. dim, 
and two outside inclined cylinders 9 m. dmm. by 4 m j8 t0 the Joint 
No. 19 was the famous Rocket (see No. 24), 
order of George and Robert Stephenson b d whitstable Railway. 

No. 20 was delivered in 1830 to the LanterDu y . •, t M subsequently 
now a portion of the South Eastern system The bo^^ 
lengthened, and in this condition the engine is still preserved *0. 4 ) 



is subsequent to that of the ttocKei, d cylinders are at the 

fireboT An importnnt fartm V ■ “Knllmost universally followed. 

.830, d^by 

rm a sS; W p^ beneath 5 fSiw«. The wheels were 5 ft. d.am . and the 

total heating surface was 4°7 “h ** d The 37 locomotives already 

In ,830-3. a new set tfboota was ^ mth a {resh No ., 

built are not “ cl " d a e n d ‘ h j "t^^ n gi„ es for the Stockton and Darlington 
^r«ow, numbers musfthercfore be increased by 37 «•»• 

Lrtme position in the output of the ^Forth .St™, ‘ ^four-wheeled coupled 
No 25 was delivered in America ,n ^ay. >83> . ‘‘ 'S^ .ou ^ 

ff ~ —5* **■ “ d • 

Ml preserved in the National «“»«“»* a single pair of driving 

A ^ it 5 WkTl ft " von by two inside cylinders ?». d«m by 

wheels at the back 4 5 <Jia / ^ carried on a four-wheeled bogie 

£ Stiver 

and » fXus as the first engine of that Ime a «, notorigmally deseed 
Folkestone" delivered to the South Eastern Railway Co in 

^1— ^ 


19 DRAWINGS OF EARLY LOCOMOTIVES EMPLOYED 
ON THE STOCKTON AND DARLINGTON RAILWAY (1825-62) 
(Scale 1 • 24 ) Prepared from tracings and particulars presented y 
C E. Stretton, Esq , 1901 

The Stockton and Darlington— the first public steam railway in the world 
was ong"mected m g .8. 7 by Edward Pease of D«ta*t». chiefly or 
the conveyance of coal from the Bishop ^ Auckland collieries to the *a boart 
The Bill authonsing its construction, after being twice rejected, , P „ 
m 1821 , it pmvided for its being worked “ by men and horses or 0 herw.se 
In 1822 the line was re-surveyed and construction commenced , 
following year at the advice of George Stephenson, who made the fina y 
SdTd 8 £'appo.nted the engineer, a fresh Act was obtained gimng power 
to carry passengers as well as goods, and to employ locomotive engines 

Me commenced on the north bank of the Tees at Stockton and pro- 
ceeded m a westerly direction to Darlington and thence to the north-west 
terminus at Bishop Auckland, a distance of 24-66 miles, but th creweref 
branches which brought up the total length to 36-25 miles, as shown on an 
adjacent ordnance map The line was single, with passing places every quarter- 
nule^wrouglrt 1 iron fish-bellied rails weighing 28 lb. per yard were used and 

the gauge was 4 ft 8 in , but more clearance being required this was mcrea^d 

by 0-25 in in 1840, and soon afterwards to the present standard. The * cost 
per mile was about 9,000/., and the ruling gradient was 1 in 104, but at 
Brusselton and Etherley there were inclines of nearly 1 in 33 which were worked 
by stationary engines 
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S^o^aSd drawing' a tr’aXof 

- shewn in an ad.acent 

* C tathe drawing the following 10 of the early engines employed are represented. 
^'no* X^l^romobX’^wXbud^in^iS^by 9 Messrs R Stephenson ft Co 




" were constructed 

for this line in 1826 R WUson & Co of Newcastle in 

^ h \!^ 

and Tvi'ng "been damaged in «,lh,on. portions of it were 

^^-ff-s-awss 

e ' V ZV 0 "ZT"t 4 lTbf?°Zk«<>nh and built by Messrs R 
Stephenson & Co m l8 3“' h ["“ a c^‘ and^fou^' co^pTed' dnv.ng ^wheels 

by 3 ft diam and had a single flue with the grate m one end on^ P 

and had one furnace tube 9 ft .long and. 06 ’^‘^bmlt by Lssrs R and 

Xr^tS hTvip ~ £ft - 40 c £boder was,, ft long 
fong,°29^n dmT id Z ft ting , ns total heating surface was 

256 sq ft. Hackworth at Shildon in 1837, had made 

cylinders ^22 m diam by 9 mjt ^ ™r of 

a tractive factor of 43 It 1 remamedm use on ^"«" 0 ‘ n ra & &> in 1862, was a 

large^paswnger engme 14^ stroke 'thus^gnung^a trachve 

the cylinders were outside and 16 in. diam by* f»-J one ran S s of 

. I6 , 

20 . ORIGINAL MODEL OF THE . L “®“ 0T ^ te 
GEORGE " (1827). (Scale 1:16 Received 1898. Plate “> f 10 ^ 2 ' 

^^# 1=1 

tendent of the railway, obtained permission to rebuild it, anu 



ssz £ gs* ay s “asSSiS 
s EttSf£? aSSSie fc its. 

Using the original . sur f ace by introducing into it the return 

Hackworth increased the heating surt^e y ft p u fc n „ Billy " (at 

flue of Trevithick {see No - ^’ a , n t • num ber Jl coupled, while he used 
No. 12) ; the wheels he increased to six d vertically over the 

Sng wheels Theload on the other wheels was distributed by long plates 

fre'^ded by parallel mot.ons, by the levers of which a 
valX shaft ,s continuously rotated; bn thrs shaft are two loose eccentncs 

^The'teactive* TOvrer^r lb" of'mean stea^pressure was 50 lb , and the weight 

of tie engS tender was .5 tons .t could draw on the ’ 

coal wagons weighing 130 tons at a speed of 5 miles an hour Inv 1898-48 « 453 - 

21 . ORIGINAL DRAWINGS OF EARLY LOCOMOTIVES. 
Lent by Messrs. Robert Stephenson & Co., Ltd., 1901. 

These are original working drawings of some of the locomotives built by 
this firm between 828-34, for the Liverpool and Manchester and other rail; 
wavs They include drawings of Invicta, Northumbrian Planet, 

" Patentee. " 7 and of link motion details, 1842 , each has a short description 
attached. . lnV 190 ' 


22 . THE “ AGENORIA ” LOCOMOTIVE (1829). Presented by 


W. 0 . Foster, Esq., 1884. 

This engine was built by Messrs Foster, Rastnck & Co., of Stourbridge, 
for the Shutt End colliery railway at Kmgswmford, Staffordshire which it 
opened m June, 1829, and afterwards worked oyer for more than thirty-five 
years , it is almost identical with the " Stourbridge Lion, built by the same 
firm in 1828, and sent to America, where it was the first locomotive to run upon 

rails on that continent , ,, , , . , 

The engine has four coupled wheels, 48-75 in diam., with a wheel base of 
5.08 ft , and two vertical cylinders 8-5 m. diam by 36 in stroke, driving 
outside crankpms set at right angles to one another and fixed in the rear wheels ; 
the tractive factor is 53-4 The crossheads are guided by grasshopper parallel 
motions, and the connecting rods are attached to intermediate points of the 
beams directly in front of the cylinders, thus reducing the crank throw to 27 in. 
The slide valves, of the common flat type, are driven by loose eccentrics whose 
motion is controlled by stops, fixed to the axle, which retain them in the correct 
positions for forward or backward motion ; hand gear is provided for working 
the valves when reversing, and until the eccentncs attain their positions against 


^Thetoiler consists of a cylindncal barrel 4 ft diam and 10 ft long formed 
with dished ends. The grate is contained in a furnace tube 29 in diam , which 
branches into two flues, each 18 in diam., through which the heated gases pass 
to a chamber at the forward end ; this chamber is completely within the shell 
and it communicates with the chimney by a short vertical tube passing throug 
the upper part of the barrel. The back end plate cames the furnace and^ flues 
and is attached to the barrel by bolts, thus enabling the whole of the internal 
portion of the boiler to be easily removed for cleaning or repairs The boiler 
is fitted with a dome surmounted by a spring-loaded safety valve and was 
originally provided, in addition, with a " lock-up " safety valve ; a single feed 
pump is provided which is driven from one of the grasshopper beams. The 
exhaust steam is turned into the chimney, but, from the exceptional height of 
the latter, it is probable that this blast was not utilised to increase the draught ; 
at the time the engine was built, great objections were raised to the noise or 
locomotives, and also to the smoke given off ; these annoyances would be 
reduced by a quiet exhaust and a tall chimney. The grate area is 8-5 sq. ft., 
and the heating surface about 85 sq. ft , 

The engine frames are of wood hitched with iron plates, which form also 
the axlebox guides ; the boiler is secured to the frames at each end, while 
the cylinders and gear are fixed solely to the boiler. Springs are fitted to the 
front axleboxes only, as the action of the vertical connecting rods w^uld have 



19 


The engine’and tenter in , wotog : order End 

the engine is standing on some of the tans ana emu lg g 4 ^ 2 23555 . 
line. 

23. DRAWINGS OF " AGENORIA ” LOCOMOTIVE (1829). 
(Scale 1 : 8.) Made by Thos. Coates, 1892 and 1893. 

These ate dimensioned working drawings of 


RAINHILL TRIAL8. 

24 . THE “ ROCKET " LOCOMOTIVE (1829). Presented by 
Messrs. Thompson & Sons, 1862 Plate III, No. *• 

This celebrated engine was constructed by Mes t he Liverpool 

H aw« srs 

chimney was white Her greatest speed was 29 mile^an ^ ^ q{ 53 miles 
afterwards, however, she ran four miles in 45 , ’ d by the Liverpool and 

an hour After the trial the Jacket P between Chat Moss and 

Manchester Railway Co and worked i< t h 1830 dunng ^ penod< 
Salford till the opening of the line on September 15th, »3 . the 

however, the engine was improved by the > J^ition » j this engine 

chimney was shortened At the ceremony P g H k then M.P. for 
ran over and fatally injured the Right Hon. Wilhani nusK Slblhties 

destmationf 1 1 miles away, at a speed of ibmdesanhou The ^t worked 
on the Liverpool and Manchester line till 1836, when it ™ re “ uveu 
Midgeholme Ra.lway, near Carhsle, where .t ceased running m .844, * was 
brought to South Kensington m 1862 8 

The engine as it now exists differs ln “ veI ? 1 “4 the dummy wooden 
the present steam and fS^gM^he'lvlindeis were originally arranged at 
rmffin d ^ 5 deg witl the honrorL but they w- ‘ 

whrc B h were also of cast iron, were 

The^engrne has two cylinders, 8 in dram by .7 » stroke ^ ,f Zr 
on driving wheels 56 5 in loose eccentrics, 

lb of mean steam pressure The shd h tl t tre^dlTby which these eccentrics 
and there is a clutch arrangement, worked by a t > V d t he valves 

could be thrown out of gear when the ® n 8 me wa ^ , The boiler has a 

at the time being independently worked by hand levern^ The tato ^ ^ 

cylindncal barrel 3 ft 4 m. diam by r & of copper, and was bolted 

twenty-five copper tubes 3 in diam. The ^ebox was PP 2<5 in> wa ter 
on to the end of the barrel , it had at the top. 2 J 0 a small 

space The gases from the firebox passed throug smo kebox • the area 
chamber at the base of the chimney whic ^^f th ^^ x 29 sq. ft.T owing 
of the grate was 6 sq ft , and the heating surface ^ the hrebox^Q^ , f * 

to the introduction of the boiler tubes, the t ^ t g e of the firebox with 
Two copper, pipes, 2-5 m. diam , connected the water p firebox laced 

that of the barrel, and two similar pipes placed at P° ateam {f0 ^ lhe 
it m communication with the steam space c of the > barr fh a regulating 
boiler was admitted l to the i cylinders \ dome above the 

cock fixed above the firebox and which received steam iioui <* 
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t Th* boiler pressure was limited to 

barrel through an mternal pipe P loaded by a spring and lever. 

t#0 safety-valves tvered by a dome of tin plate. The 

«lule the other was of the lock PW k( ’ ^ din . c tly from the 
feed-water was ^ pa5se d into the chimney by two pipes 

e^ffitted^h a^no" m diam by which a draught equivalent to 3 ■». 
of water pressure was ultimately obtame , j n bar iron , and the 

The framing £ by plate springs. The engine weighed 

weight is transmitted to the axieooxe r while the tender which 

when empty, ^^ ‘on^ and n working ^ welg hed. hen loa de d 

^.o\s »That th ; total woighTofthe engine and tender in working condition 

was 7 ■ 45 tons Thewd “ ' *‘^ 0 7 me t 0 f ’the original wrought iron rails of the 

The engine is. »»»*»”*“* ST, ed by Mr C. E Stretton. in 189s 

Liverpool and Manchester line, presented uy Inv r 862-5. 23556. 


ok unriFT OF " ROCKET ” LOCOMOTIVE AND TENDER 

(woK) 8 > Made from draWingS prepared m 

Museurn iqog Plate III, No. -2 

' a i n,rh is nartlv in section, represents the famous locomotive 
This model, which ‘ s h : St L tlTaamhiU trials in 1829 (s« Nos r 4 and 
" Roc t ket as °"Sf“ r Ldance with the known records and relics, but although 
rLarde’aVoTmfo— construction has been preserved there are 
some points of detail upon which “" cer ‘ a ‘ n 'y o eX ' S h nder9 g ln dia m by 17 in. 

The at^ deg 

stroke, placed at the rear e “ d ™ 11 m ^ ^ front wheeIs , which were 
with the horizontal, the P f IQ<4 Tbe trailing wheels were 

56-5 in dlam ' , th “ h S g ^ e e g l base 7-17 ft. The cylinders were mounted on iron 

3 ?I n 5 were tatod toTheViler shell and supported by stays, these 
p ates, which were Mitea whjch were of square sec tion, set diagonally, 

plates also earned the gu t ^ m halvcs bolted together and embracing 

backward^runmng The valve : rod^had »*«*£ that 

spheSendt to W a°lU fo/.rregular motion of the engine relative to the driving 

aXi Th„hn,ler was a cylindrical shell, 40 m diam by Oft long, made in two rings, 

a sloping back in wtoch was tte are cKwr^t^ ^ {ronti be low the tubes 

nemly^fi. tagh 8 above the rads! and w^swepd ou^atWtoete cover the 

tUt Steam iro^the’totowas^rattedT the'cyhnders by two pipes leading 
fixed 

MrTin by two safety valve ? s, one of which was loaded by a spring and lever 
1 Thp £ pr was a lock-up valve covered by a small dome. A mercurial 
while t , , the chimney and was arranged to indicate the steam 

gauge was fitted beside Y behind one of the cylinders 

arttMavo gai^cock^near'tlmTront end of the boiler. The feed wate™t„ 
duced by g a long stroke feed pump worked from one crosshead, while the exhaust 
steam wL passed mto the chimney by two pipes, each fitted with a brass norrle 
1*5 m. diam. 
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That' framing of the’ engine was wholly between the wheels, and was built 
X r i ron bent down at the rear end to accommodate the firebox and 
re P ar axle to to tt cas?Tron axlebox guides were secured and four brackets 
I ea mrviri the boiler The weight was transmitted to the axles by plate springs. 
*° h Xfng "were ton^cted with cast iron tosses, m winch the crank- 
rins were Ixed. oaken spokes and felloes, and .ron Ores secured by bolts The 

28. DRAWINGS OF THE “ROCKET" LOCOMOTIVE (1829). 
(Scale 1 : 8) Made by Thos. Coates, 1892. 

These are dimensioned working drawings of the engine as it now stands*^ 


27. PORTRAIT OF GEORGE STEPHENSON. Presented by 
Sir R F. Wilson, K.C.M G , 1920 

This is a penal drawmg of George Stephenson by H P. 

Briggs RA 1838 

28. PORTRAIT OF GEORGE STEPHENSON. Woodcroft Be- 

^Ttas^raemtint engravmg of George Stephen^n born rySr, d.ed 1848. 
It was engraved by T S Atkmson after a pamtmg by John %™ go} _ [o6 

29. RELICS OF GEORGE STEPHENSON. Presented by G. A 

MOS These E obiects were the personal possessions ' * ^ 

celebrated locomotive and railway engineer (1781-1848) ihey P g , 

measuring and drawing instruments, toilet articles, etc lnv i8 75 3- 

30. PORTRAIT OF ROBERT STEPHENSON. Woodcroft Be- 

qU Th,’s is^an engravmg of Robert Stephenson, *fohn ‘Sksfand pulhsto/m 
engraved by J R Jackson after a painting y J j uv 1903-107 

1846 


31 THE “SANS PAREIL" LOCOMOTIVE (1829,. Presented 

by To’hn Hick, Esq , 1864. Plate IV, No. 1. 

This locomotive was made by J^^^^ke^r^n^ti^^m^iU^wrnpetition 
of the Stockton and Darlington hl J e ' im ? Qua l to the " Rocket," although 
m October, 1829, where, however 1 ; P™ ved Sr ^ tnal however, the engine 
in some respects it was a well-built eng Railway Co , and used until 

was purchased by the Liverpool a * d L h Railway In 1837 the 

1831, when it was transferred to the were substituted and 

present cylinders, which are larger th ^ n the gl f st ‘ iron i n 1844 it was 
the wood-spoked wheels were replaced by wheels of cast iron^ ^ wheelg 

removed to Coppull Colliery, near or ey, w ax j fi m order t 0 give motion 
were removed, and toothed e ean ^ tte J rk ed ^ n this way most satisfactonly 
to pumping and winding machinery ted M a 

till 1863, when, on the mine being exhausted, the engine 
locomotive and presented to the Mmseurm and 6-i ft. long, with 

The boiler has a cylindrical shell, 4 33 «• 01 . 1 fl ue I5 in . in 

StofwU* projects £*£ 
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giving wheels, which are, tJjtoose 

tffceel*, and the engine is without spring . ^ one direction or by another 

eccentrics on the driving axle, J • is reversed there being hand gear 

clutch in the other direction when the g way td that sometimes adopted 
td control the valves when reversing m a rfjeharged into the funnel as a 

ja-sTJit* -! r— -■ -* 

wheels 4-5 ft. diam , giving a tractive powe t 3 ^ F ^ heating sur face 

pressure. The boiler had a grate are <1 weighed 4 ’ 77 tons; the tender 

5 90.3 sq ft The engine in working tnm weignea 4 7 / 

was similar to that of the “ Rocket Rocket - 1S n0 w standing on 

some^of th^ong^nal 1 Liverpool and Manchester rails, with 
are 24 in. square and 10 in deep. 

32 . DRAWING OF THE “SANS PAREIL” LOCOMOTIVE 
(1829). (Scale 1.6) Presented by John Hick, Esq., 1864. 

This is a copy of an original drawing showing the " Sans Pared j “ 


33 . DRAWINGS OF THE “SANS PAREIL” LOCOMOTIVE 
(1820). (Scale 1 8 ) Made by Thos Coates, 1892 

These are dimensioned working drawings of the engine as lg g 


34 . PORTRAIT OF TIMOTHY HACKWORTH. Made m the 
Museum, 1922 . ,, . 

This ,s a photograph from an 

1850), the first locomotive engineer of the Stockto b 

The original is m the possession of Robert Young, Esq , but its date andtte nam 

of the artist are unknown 


35 PORTIONS OF THE “ NOVELTY ” LOCOMOTIVE (1829). 
Prated 1 by the Ralnhill Gas and Water Co., 1904 Wheels recetved 

19 The "Novelty” was built in i8s 9 m the short space of jven weeks by- 

Messrs J Bra.thwa.te and J Ericsson to compete at th ' h f„J s It 

offered by the Liverpool and Manchester Railway Co During tne tria.^ 
excited much interest ; it attained a speed of 31 *9 mi e P , , . and was 

light, but owing to breakdowns was unable to fulfil th ® q a{tcrwar ds run 

original cylinders were, however, given to Mr Jo bn Mel g, 
engineering works at Rainhill, now occupied by the Gas and Water go , 
they remained m partial use until this one was pres sente< d to t » e d 

The parts exhibited are One complete cylinder wrth its crosshead ana 
guide bars, the pedestal, the two side rods which conweto 1 th< e crossh d 

with the bellcranks, part of the valve gear, “d to w h^ ™ the bottom 
6 m diam by 12 m stroke, and stands on a small table which forma XheDOtwu 
cover • the guide bars are round rods tapped into the upper c y lmde * flang 
X serve as cover bolts The cylinder ports are formed m a separate brass 
casting screwed on to the cylinder, and the valve chest is secufed tc • this m a 
im la? manner The slide Live is driven by two links .and .a 
levers on a rockmg shaft below; this shaft is 
lever having a pm at each end, with which a gab rod . dnv y 
on the crank axle, could engage ; one pin gives the forward motion and ^h th 
the backward The side rods and the valve rod have been altered at their lowe 
ends to suit their subsequent uses. 
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Tfc* Wheels are of the suspension type patented in 1826 by Theodore Jones. 

wrought iron *3° 5 in. wide, shrunk on a cast iron rim provided 

over them. The wheels are 4 23 ft diam.^ ^ jg6jl . g jj. „ 6 . 


36 MODEL OF THE “NOVELTY” LOCOMOTIVE (work- 

£S£t?SS«i”— »W ; . . -» «*■< 

dn Th? £ — d "S cyhnd'ncal chamber contammg the firebox 

ilspSssii 

into the air The coke was supplied o the becoming a 
the firebox, which was closed by a pai ^ • 8 sq ft.; the heating 

chimney The grate was hinged and had an area ^bout^as^ ^ ^ gq ft< 

surface of the firebox was about 9-5 q ’’ ,- d va j ve an d feed water was 

s^phedVaTo™ p W ump “ the MveU no tender^ earned a water 

Theodore Jones m 1826. The total weight 0 igo5 -io 28837, 31070 

3-85 tons. 


37. LITHOGRAPH OF THE “NOVELTY" LOCOMOTIVE. 
Presented by Mrs. Goodrich, 1875. r „ v * 1 s 

This is a coloured lithograph from a i8? 9 . ^8 

It shows Braithwaite and Ericsson s 0 ,w n bed as a railway omnibus, 

a tram composed of a goods wagon, a vehicle described as ran^y 

and two private carriages mounted on trucks. 


38. MODEL OF BRANDRETH’S “ CYCLOPEDE.” (Scale i : 6 .) 
Presented by Admiral Sir T. Brandreth, K.C.B i« 94 - 

This model shows the machine patented in 1829^ by^^ B It was 

and entered for competition at the Ra ‘ a 1 1 s but as the speed attained 

a kind of horse velocipede, intended for u e y* -phe “Cyclopede,” 

was only six miles per hour the device wasatotori ite J 
with its horse, weighed 3 tons, so that m p P? one horse-power to drive 
it was very heavy, and would require much , f r fl ange d wheels, 

it at any considerable speed The machine on which 

which, by spur gearing, were dnven ^ ^he ap on or p ^ ^ 

sc* «3f«srs .'ssa. «—■ «* 

side of the apron, and four the lower or slack side. 
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The sketch shows the ^ttmt thThorae was compelled 

in the model the apron has a slopeof I in '3.^ o{ ^ weight of the animal 

&A“rfhJ£? uwd in 80,06 d,stncts ,or driving S8 

““Autograph of a letter from Stephenson to Hackwort^ regardin^thr, 
proposal is shown 

39 . LITHOGRAPH OF THE RAINHILL LOCOMOTIVES 
/t 82 Q^ Presented bv John Rraithwaite, Ksq.# 5- , , , ,, 

M drawing of the three locomotive engines 

WmCH COMPETED AT RAINHILL IN 1829. (Scale 1.24) 
PreDared in the Museum, 1892 

^r&SsSSSSSsSSFs 

SSe'Jr/^d^ 

-C°J U Ri“nc t k h N°wS. and j Kennedy were appointed judges. 

An< Vive : r „;ter;: r r=1or n th 0 e C Sm;^on, Z - 

a -Y’h--- *» 33 and 

^ The " Sans Pareil," by Timothy Hackworth (see No ?i) 

The " Perseverance,” by T Burstall 

The f “ MSS£ 

double trips, going over the central 1*5 milts a P ee ^ ply of water and 
a journey from Manchester to Liverpool Then a ' which reoresented 
fail could be taken up and the second ten «,ps P “ t £^£*££32 
the return journey, the average speed throughout to De n 

” Sfirst engine to be tried, on October 8th. was the 

4*25 tons and had a load of .2-75 tons attached to it I ^completed tM w ^ 
of the journey at an average speed, over the ““ , ' i P“ ‘ 1 miles an hour 

13.8 miles an hour, its maximum spe led 1 for one trip/ ^ S 4 nt of lts 

The next, on October 10th, was the ™ velt ^ * hed ’ ,. 05 tons without 

S^raTfueT^ r.td w V r 7 - 7 ' "T?aH^ 

dra m f "pa°re.r“ap^ared before the judges on October i 3 fh when it 
was found to weigh 4-77 tons, and should therefi ore e ” b °4 allowed 

wheels It was thus rendered ineligible to compete for th p running 

to take its trial. The load attached to it was 14-3* 1 ^ mnmng 

27-5 miles at an average speed, over the central p an hour the 

miles an hour, and a maximum speed for one trip 7 5 
feed pump broke down and ended the trial vertical 

The "Perseverance,” about which little is known 
boiler with small heating surface, was ateo tried, but ( a ^^A!P^u cl ; 
four or five miles an hour and was withdrawn, while the Cyclopede, whicn 
was also found unsatisfactory, had a speed of six miles an hour. 
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1830. 


STEAM LOCOMOTIVES, 1830 TO 1870. 

ai DRAWING of early locomotives employed 
on the Liverpool and Manchester railway (1829-34). 

Jscaie I 24 ) Prepared from tracings and particulars presented 
bv G. E Slretton, Esq , 1895. 

t 0 C r d^ra"w" 1 he he " 'Socket " m its ongma. state, as it was at the 

wastte fine°st etne at the opening of the line 
S T eptem“o b very much resembled the " Rocket," as it now .s, with its 
cylinders nearly horizontal , in +hp arrangement of the locomo- 

™“. “SS'..* a. a, 

of tic prefent locomotive are noticeable This engine was, ,n December, .833, 

1831 11 t , TM.^rri H„rv (see No 4*5) was a four-wheeled passenger 

x .£> “ — . - * “• ••*• ■“* 

‘ “ ; fi V; vs vsvsssasxs 

engine with single drivers At th ^ t t defectlve balancing of the 

considerable trouble ami Vrtwm the cylinders 

reciprocating parts ana tnt tvuuiit j nv ^95-53 15602 

42. PHOTOGRAPHS OF THE “ INVIOTA ” LOCOMOTIVE 
Presented by Sir David L. G. Salomons, Bart., 1907. 

This locomotive was hml U <830 

remli^ ^ C ° ndltl0ri 

es&p “•?;*«; xs 

inclining downward to drive ^ cylinders and'dnven by sliding 

factor of 37 The valves are placed above the cyima^ My bmlt> the 

loose eccentrics which are ^ ve ^ e m R ^ cket P - d J here being a barrel containing 
boiler was similar to that of the ’ ackete( j firebox bolted on behind 

25 tubes 3 m diam and a rect *J n ^ subsequently removed, the shell 

(see No. 24). The ai J d h t ?,. d The engine stands on wrought iron 

lengthened, and a single flue tube fitted, ihe engine ^ ^907-27. 

fish-bellied rails. 
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43 . ENGRAVING OF THE "NORTHUMBRIAN” LOCO- 
MOTIVE (1830). Received 1914- showing ^ locomo tiv. 

This a contemporary ™* ri '" I j|; ssrs y j^rt Stephenson & Co., in 1830, 

JESSS& SK3 

It was a four-wheeled engme & S? a «d were n in. diam. by 16 in. stroke ; 
outside cylinders were near y tractive factor was 32-3. The 

■ fta^in^tam^The t^l^heatrn'gsurface^was 411 * 75 sq it. and the grate 

“xvi- a* 

in working order was 7 3 tons 01 wntc 4 j nv 1914-290. S.M. 139b- 

44. LITHOGRAPH OF "WILLIAM THE FOURTH " LOCO- 
MOTIVE (1830). Presented by R. B. Prosser, Esq., 1901. 

M TL ( on 3 e oi two = ves ho, 

£ d J They were'totlgh £* 32 . 5 tons ’and 

hot gases being exhausted b y a fan placed t hamber The frame- 

^^rs^^Wf^ispensron wheels, whdefud 
and water were carried on a separate tender. 

45. DRAWING OF EARLY LOCOMOTIVES BUILT BY 

<!“«,. si ■* : 

Ssfis-nassaSSSSSaS 

pendent shaft upon wh.ch two outside inclined ey 1 ™^ 8 ^ ^d ^ ^4^ 

r ty^ti h r r"t.ng sutfac, and there was a t engn at each end 
of the engine This locomotive was from the first unsatisiactory, * , 

W,t No Tewntlhc-h vTpff “onstructed in .830, embodied >mprcv«ratt 
pre viousfy b been engage^at «, 

gf-is-jaar 

JeSrand^hew™”! of the 

the Liverpool and Master 
Railway 3 Co 8 was a four-wheeled passenger engine with a single pair of dnving 
wheds 60 m diam , driven by ms.de cylinders 11 m. diam. by 16 in. stroke, 
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* * ^ 8 ^‘Se°ot r r % 

“P^^miles L th^fortf ttae^eeks that it worked in 183a, and 23,134 

Bvttod0K0f'the 8 yeI“i8 3 4 sixteen Bury locomotives had been constructed, 

. B Y ,rj“ k,j Wn sent to America; the output subsequently increased, 
k ^ w the^m which had become Messrs*! Bury, Curtis & Kennedy 

(A md'that flue light four-wheeled engine that they had persistently advocated 
found that the ugnt six-wheeled type was reluctantly introduced 

to Sndon and Birmin^am Railway, in .846, had four 
60 in diam., and a pair of trailing wheels 42 m. diam. The 
cylinders “ '.5 in- diam, by 20 m. stroke, and the tractive factor was 75 ; 

^tlso W bu.Uin q i846 for the London and Birmingham Railway, 
and was a* som?wha“sta,lar six-wVeled engine to the preceding, but had single 

built in 1846 for the Bristol and Birmingham Railway, had six 
/u L m d am a lcoupled and driven by a pair of cylinders i6m. diam. 
by 24 in sUoke! g”v,„ga tra P ct,ve factor of ,02 The total heating surface was 

I,OI f i Sq ,8o t built in 1847, followed a design that was accepted by several railway 
surface was 1,011 sq. ft. London and North Western Railway, was a 

iijssssss 

domed boiler, „ T : vprnoo l ” built in 1848 for the London and 

No. 355 was the celebrated Liverpool, pton's patent. It had eight 

e^n" 5 conveyed express 

a l,8ht 

sa&ts: ss d d r -t " % oS7 

46 DRAWING OF THE LOCOMOTIVES EMPLOYED ON THE 
LEICESTER AND SWANN INGTON RAILWAY (1838-46)- (S ca ‘ e 
1 • 24.) Prepared from tracings and particulars presented y ■ 
Stretton, Esq., 1892. d 

^X3TJiXiSM & -SSscfJS 

gradient of 1 in 29, was worked by a P . Swannmgton incline, with 

it the summit pulling up the empty one W*« ^ The 

a gradient of i in 17 was worked by a 8^^^, ^ worked 

remainder of the line had gradients of fr 97 and tfle ral [ s 0 f • 

by the : t e “Cy'\“he to ^sh.wU“ patefn, 4 weighing 35 lb. P« 
an« g “ 4 6 this railway has formed part of ‘^“f^Ioyed “'the " Goliath ” 
Particulars are given of the w f h0 '^ n m e T e “ rawin^i’they were almost 
and " Hercules," however, are 5 . 0 ‘tZ increase^ SCwer mid hiating surface 
identical with the Samson^ The rapid n ase go d ^ the 

will be seen to be remarkable if the Comet oi 1034 
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; 43. ENGRAVING OF THE "NORTHUMBRIAN" LOCO- 

MOTIVE (1830). Sha show . ng the it>com otivo 

• This a contemporary , e "f V Robert Stephenson & Co., in 1830, 

1XKSSS rc 

t ^asrsxS A* . — — - »*>*■." « «• 

It was a four-wheeled '^'£'5* “ in. diam. by .6 m. stroke ; 
Outside cylinders were near y tractive factor was 32-3. The 

area was 6*11 sq. ft. wheel base was 7*5 ft. The weight 

in MJT WS “t^n 

44. LITHOGRAPH OF "WILLIAM THE FOURTH ” LOCO- 
MOTIVE (1830) Presented by R. B. Prosser, Esq., 1901- 

T.J 2 ’a » 

and J Ericsson under a tons^and to draw a gross load of 40 tons 

They had four equal wheels 56^5 m and honz o nt al connecting 

hot gases being exhausted by a fan . pluea chamber The frame- 

a W 

and water were carried on a separate tender 

45. DRAWING OF EARLY LOCOMOTIVES BUILT BY 

tt£& S. 

they commenced the construction of their first ■ locomotive A hlcll wele 

twenty years about 415 engines were constructed at the wo.ks, wh.cli we 

finally closed in 1850 .. „ Dreadnought, " completed in 

sa.£«£3 

SbTbut! ; 1 IfttTav,nV^n tnef:fle y ra P rVa,rway Imes, ,t was demanded 
Wlt No ?enTne“ hf" Uve°r7oL'‘™onstrncted in .830, embodied improvements 

suggested by the experience gained with No 1 and b ?C “ r engine 'mth four 
previously been engaged at Stephenson s works. It was an ( sng ne “ 
couoled wheels 72 in. diam , and a pair of inside cylinders 9 in diam. y 

* stroke Tlfe original boiler is said to have contained a number of convoluted 
dues and tie framing was of the bar type 

tender and the whole arrangement embodied the distinctive leatu 

the Liverpool and Manchester 
Railway Co^ w^s a four-wheeled passenger engine with a smgle pan of dnvmg 
wheels, 60 in diam , driven by inside cylinders 11 m diam. by 
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. u« fr^iive factor was 32. Its weight in working order was 10 tans, 
90 «mrface so ft ' the grate area was a little over 8 sq. ft. The 

enpr^^Tmiles L thetarty-thre/weeks that it worked in 1832, and 23,134 

“ Bv the dowoHhe g ySr r i834 sixteen Bury locomotives had been constructed, 
By the close 01 in y *£■ . • , ou tout subsequently increased, 

h rttautTsrb the to which had become Messrs* Bury, Curtis & Kennedy 
m mfjhat tte Imht four-wheeled engine that they had persistently advocated 
found that the 8 six-wheeled type was reluctantly introduced. 

**r ?' » ,8 ^ “ *z 

1 n 60 in diam., and a pair of trailing wheels 42 in. diam. The 

fyiSdem wfm'., m diam. by so in. stroke, and the tractive factor was 75 i 

the heating surface w “ sq ' g 5 , , the London and Birmingham Railway, 
and^rsorwSs^ixltl &££ to the preceding,* 'hut had single 

dri m”' hmlt in 1846 for the Bristol and Birmingham Railway, had six 

and driven by a pair of cylinders 16 in. diam 
by 24 in sUoke! g^vrng a tractive factor of 102 The total heating surface was 

-a a? zgfizr**: srs ssys 

SsaSsL-arSBaatetriW*! 

S " rf N Ce 7 J!f limit in 1848 for the London and North Western Railway, was a 

SflSHS-BK'SEirS 

by outside cylinders T o/-.ng -h^els w re 96 , U { 

were d^am 4 The*grate are^was 21*5 sq E > ^ the^verainengttof 

Sinfd ^wer oftfe o°2fy fa ‘ ** 

load, the engine attained a s^d o 7 Say It had four 

cylinders were 15 in diam by 22 111 st , g g j nv jggg-no. 25087. 


46 DRAWING OF THE LOCOMOTIVES EMPLOYED ON THE 
LEICESTER AND SWANNINGTON RAILWAY (1832 46) ( ca e 

I 24.) Prepared from tracings and particulars presented by C. E. 
Stretton, Esq., 1892. d 

line was 16 miles in length, but include > , in i en gth, with a 

worked by locomotives The Bapiorth mcline gs ya the colliery 

gradient of 1 in 29, was worked by a rope, the loaded train m ^ 

nt *> — pulling up the ; mgy one b» ^ Swanmngt ^ 

i m^rVlhe hn"e g^nts of f m ■ m 97 

identical with the Samson. The rap „ { g: is com p a red with the 
will be seen to be remarkable if the Comet oi 103* v 
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. Atu. •• ones, tl*n 

&££ constructed by . local in.tnnn.nt 

#hwsl base, ptched ^ously. ^ P™ ^ red an / had the flanges removed 
trailing wheels behind the firebo , success was so complete that he 

the Liverpool, by Edward ry, the succee ding engines were all 

but although it worked w J ‘ ! or ®rL y » although built by other makers, 
heavier and doseJy resembled tii At , ^ ^ colIected and published 

Further particulars of this interesting y j nv ^ 92-189 25204. 

by Mr Stretton 

47 DRAWING OF "PIONEER" LOCOMOTIVE. Presented 

n h ^A“ * 

loose eccentrics, hand levers being added for reversing ' box was Q f the 

48 DRAWING OF EARLY LOCOMOTIVES BUILT AT THE 
VUfcAN FOUNDRY (1833-53) (Scale 1 24) Prepared from 
particulars supplied by the Vulcan Foundry Co , 189b. 

SSKt** sse 5 
:3S“3H SSrsrct 

bU1 No. 4 built 1833, for the Camden and Woodbury Railroad, USA was a 
bogie engine with 9 in. by 14 in inside cylinders and single drivers 54 1 • , 

diam., the tractive factoi being 40 3 •di^ittqa tnc a bogie 

No 20 built 1835, for the South Carolina Railroad, USA, was a txigie 

engine, with 10 in. by 16 m. outside cylinders and single drivers 54 1 1 

thf tractive factor being 30 ; the bogie wheels yre of t„° Mzes 

o. «•- 

? n<l singk a six-wheeled l engine 

with fou/coupled dnvers 68 in. diam and 13 m by ' 0 

tractive facto? being 45. It is shown on stone sleepers and a parallel ran 

th X ri «; built 1837, for the Great Western Railway (7 it gauge) was a ax- 
wheeled engine with single dnvers 96 m. diam , and 14 in y 
cylinders, the tractive factor being 33. 



Nft 61 built 1838, was a light engine used by a contractor On the London 
and Bi'mingbam line. It had 12 in. by .6 in. inside cylinder, and 54 m. single 

Wlt V i 8 “^t, 3 ne between Bristol and Birmingham, was a 
. ’ lA^ priffine with single drivers behind, 72 in. diani., and 15 m. by 24 m. 
oufaTde^ybndea arrange/ between four wheels of equal size; the tractive 

la °No "ii6 7 built 1848, for the Shrewsbury and Chester Railway, was a four- 
w1a 6 inside cylinder engine with a wheel-base of n -5 ft. The wheels, 63 in. 
d^ weTetulled to an" intermediate axle, which was driven by >6 m. by 

24 NoTif Railway, was a s.x- 

v , H 3 etme Jth single drivers 66 in. diam., driven by 15 m. by 20 in 
,nS cylinders', but with the valve chests and motions outside the frames ; 

the A r ii'thoerrmh°on W the 6 wall shows the firm’s practice in 1838, while on the 
Leictsto Skanmngton sheet («. No 46) is shown -other enpne by, the 
Vulcan Co. 


49 . SIX SHEETS OF DIAGRAMS OF LOCOMOTIVES. (Scale 
! • q 6 ) Presented by Theodore West, Esq , 1886. 

T J original diagrams of which there are lithographs, were prepared to 
„ ° g ‘ n rr a dbv Mr West before the Cleveland Institution of Engineers 
" 6 o 7 th de^%St of?te towmohve m this country and Amm*. 
The ^outlmVare^to scale, and the leading dimensions and particular of_the 
engines, are given on the sheets 

50 . PHOTOGRAPH OF “HIBERNIA” LOCOMOTIVE. Re- 

over the centre line ol the leamng wnt h ° ders we re 11 m diam 

lX" whecls'fx) 5 in (giving a tractive factor of 45 ; 
by 16 in stroke, ana tne an * Therc were no ecce , lt rics to actuate the 

the leading w cos bellcr £ anks being used instead to move rocking shafts 

V alves short aim ^ ^ were tubuLr without lap or lead, and the pistons 

** of 

the Experiment “ V for ^he^iverpool ^nd*' Manchester Railway,^ no^others 

were built 


51 DIAGRAM MODELS OF BALANCED LOCOMOTIVE WITH 
EXPANSION VALVES (working). (Scale J’ 3 ) Contributed y 

^ These^wo models^iov^ the ^^^^^g^^ind^ned wnh smne^success 

balancing their inertia stresses Th yl ^ ^ ^ of p the steara ports 0 f an 
onfiimVthree^jwrted 1 vaWe^aM, and the middle one to the other port, so that 

‘^Th^models^show^he^applicatnm^of ^’^‘.^^^cut^o^b^^ltei^ng^he 
spindle, as a means of changing tMjoi patented this arrangement 

amount of valve lap. Mr J G Bodmer^m u* chest ftt the back 

as applied to a piston cut-off va g Horatio AUen patented, in 

SSaWS-itWSV-K-” -A* 
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Om model thows » cylinder and wwta Jriftinttemito 

e valves are of the *»"“• . v(t _ v(U <able lap ; the main valve epindle 


The valves are of the piston a variable lap ; the main valve spindle 

valve and has a screwed spindle to give a an P represents two cylinder!, 
i, hollow and the other ?Wesw.ftmlt. The euer^ of tht Meyer type, 

valves, etc., for an inside , i^ Thfcat-ofl valve spindly are geared together 
and placed between the cylinder. reversing gear, which was of the 

and are rotated from the foot-ptaite ' The reversing g ^ , 8 I1Bdj . 
ordinary kind, is not shown on the models. 

82. MODEL OF PASSENGER LOCOMOTIVE ( 1837 ) (working). 

(Scale 1 : 12.) Received 1896. 

This mode, was made by -Mr JJ Dawson 
ampton. of the London and Southamp ( passenger type of the period. 

Railway It represents an engine of the tandard , ^ 

It had six wheels, a single d £ving • £ d th dnving wheels were 

The cylinders were 12 in diam. by 18 in. stroxe anu ^ ^ wheels 
60 in. diam , so that the tractive factor The smoke . box completely 

enclosed and^d 

we«^o~^^ 

the As d this model was made before the cyhnd^wi 

its valve gear is of particular interest running and the other for 

KSft x s "sbr.s."t= 

of the present locomotive link nwUon. with a fire-box of circular 

^53&?Js'ssrs!SS‘Z=fSZ 

locomotives being a hand-rail as shown. : 


53. DRAWING OF EARLY LOCOMOTIVES OF THE GREAT 
WESTERN RAILWAY (1837-55) (Scalel.^ Prepared chiefly 
from particulars and tracings furnished by C E. Stretton, Lsq , 9 • 

The urosoectus of the Great Western Railway Co was issued in 1833, the 
Act authorising construction was passed m 1835. and the broad gauge 0 7 ., 

missed by Brand in 1835, was saoctioned by Parliament m 1837 Th 1 first 
Action of the line from Paddington to Maidenhead, a distance of 22 5 mile , 

Zn P ?J nfd but the longitudinal system was retained, the extra width of 

lemon of some of the mixed gauge track into narrow gauge, and at the same tune 
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+ u # manufacture of unconvertible broad gauge stock was restricted ; in 189a 
the broad gauge rolling stock was entirely withdrawn, and the system has 
been worked exclusively on the standard gauge of 4 ft - 8 '5 m-. An adjacent 
photograph shows the last broad gauge mail train leaving Paddington station, 

^The first engine of the Great Western Railway was the "North Star, built 
in 1837 by Messrs. R. Stephenson & Co , although not designed for this Une. 
S remained in use till 1870, and ran more than 400,000 miles. It had a pair 
of inside cylinders 16 in. diam. by 18 in. stroke, and single driving w 7 • 

d am giving a tractive factor of 55. The heating surface was 850 sq. ft , and 
the grate area 11-76 sq. ft. The link motion shown was added some yearn after 
the engine was built. This engine was the first of twelve forming the Star 
class, all built for this line by Messrs R. Stephenson & Co. in l8 37 - 4 ^ 

" Vulcan " the second engine of the line, was built m 1837 by the vuican 
FoundrvCo being No 52 m their books. It was a six-wheeled engine with 
idngle driving wheels 96 in diam., and inside cylinders 14 m. diam. by 16 m. 

Str °.^rr™« 3 ^ 6 ihe railway, was bu.H by 
Roberts & Co in 1838. It was a six-wheeled engine with inside c y Un ° e ” 
^ diam. by it in stroke, and a pair of single 6 ft driving wheels. The 

SX- Z^XoVu^ « Indians to deigns 

diam , thus giving a tractive fact „ Iron p uke - ls s h 0 wn with its 

and the total heating surface 1,952 sq standards for the Great Western 

tender, as both remained ^ „ e was definitely decided upon. The 

line, until the abolition of the 7 . g g axle-boxes on each side con- 

engine had four small wheels in fro - , as an e q Ua h S mg lever, an 

nected by a single plate spring, w many years but was ultimately 

arrangement that was extensively adopted for many years, u 

replaced by the bogie M R c teD henson & Co , to designs 

F " Lalla Rookh " was built m 1855 by coupled drivers 

by Sir D Gooch, it had 17 m cytotaby: 

7 ft m diameter, giving a tractive factor 0 5 ^ follo P we d in ten engines, 

Luke” design to an engine with coupled drivers was mio , 9I50 . 

but was not afterwards repeated 


54 . DIAGRAM OF BROAD GAUGE GREAT 

WESTERN RAILWAY (1837-92). (Scale 1.9) 
the Locomotive Publishing Co 1906. ^ types of 

This diagram, from drawings by M _ ’ commencement until the 

SSS--3S •“» - - 6 - 16 - 


55 . PHOTOGRAPHS OF EARLY AMERICAN LOCOMOTIVES, 
Prpspntpd bv C E. and C. Stretton, Esqs., 1900. 

T el werJ taken from the relics and mode, of first ^motive,, 

dating between 1831 and 1844. as exhibited at Chicago 93 ^ 

short description beneath it. 
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« model OF EARLY AUSTRIAN LOCOMOTIVE (working), 
/c Made bvHulipp Wolf. Received 1902. • 

(Scale 1.0.) Maae Dy FF r*oresents a type of locomotive, 

This model, which was lS $ Ph fiphia, fo^orking on lines 

introduced in 1837 b >' SU ch engine were largely used on the 

$ " 

used ,or working the L,ckey e 

on the Binninghara V“^^? n ^JS'o'SSde cylinders, and a single driving 
Th. cngm «£*«» ‘tat ^while heloJwardend oithe engine was earned by 
axle in front of the fire box, wn flexibility was secured. The 

a four-wheeled swivelling bog^ . ‘ h str j^ e and the dnving wheels 36-3 in 
cylinders were 10-5 in dl *T J r was , 0 • the bogie wheels were 30 in diam , 
diam., so that the tractive factor was 5 • “ , * heel . base of the engine was 

with their centres 2,875 ft a P“ ( ' , derwas provided with two square guide- 

sail' r,r^ - 

™d en "a notch or%rprov,ded w.th ajP-d.ng , iiw or loth £e gab 
expansion being altered, so that e P ^ g diam. and it 

S ^The 

“w^sumounted 18 by a spnngJoaded lever safety ^ valves »ver the 

middle of the boiler barrel was a locked-. . safety^ v^clf* 

<»■>« - s rT“whit ra a 

>t b? the = rested ontl^bogie ~ " "™th 

mmSSSM: 

Wei T^ie tendet^was* bmUon doubli^frames with the spnngs and axle-boxes between 

a wheel base of 4-875 ft. ; it was fitted with brake blocks between one pair o 
wheels and a \he b 4 rak 7 es were applied by a screw provided 

wTh^Vo n padd n ed e bXre at the y endT^the overall length of engine and tender was 
37 ft. and the total weight about 14 tons 


57 . DRAWINGS OF EXPERIMENTAL LOCOMOTIVES ON 
THE GREAT WESTERN RAILWAY. (Scale I • 24.) Presented 
by C. E. Stretton, Esq., 1891 

These blue prints represent the engine® ' Hurricane and un erer, 
designed by Mr T E. Harrison, and constructed by Messrs. R and W. 
of Newcastle m 1838 In both engines the plan, patented by Mr. Harrison 
tRia nf separating the boiler from the engines was followed The object of 
SL 1 to Sable a fresh boiler carnage to be attached to the engine 
carriage, while the former was under repair. Such an arrangement was suggested 
by Matthew Murray m 1826. 
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The “ Hurricane ” had two cylinders 16 in. diam., by 20 in. stroke working 
direct on toggle driving wheeb 10 ft. diam. The ''Thundery" had two 
-Minders 16 in 'diam., by 20 in. stroke, working on to a crankshaft which by 
? aearine m the ratio 3 : 1, was connected with four coupled driving wheels 
fi F ft diam ^ the gearing made the equivalent diameter 18 ft. Both engines 
* were failures, probably largely owing to the weight on the dnving^whee^being 
so small. 


58 . PHOTOGRAPHS OF LONDON AND NORTH WESTERN 
LOCOMOTIVES. Presented by A. M. H. Solomon, Esq., 1922. 

These show typical engines used on this line between 1 839-99 Each 
photograph has a short descnphon beneath ,t. Inv. .899-78 to 97 - 


59 . DRAWING OF EARLY LOCOMOTIVES BUILT BY 
MESSRS KITSON & CO (1840-67) (Scale 1 24.) Prepared 
from particulars supplied by Messrs. IOtson & Co, Ltd., 1922 
The Airedale Foundry at Hunslet Road, Leeds, was established m 1839 
bv lames Khtson and Mr Latrd In .842 Mr K.tson was jomed by I Thompson 
William Hemtson and the firm became Messrs Kitson Thompson & 
HewiSn ^hompJon mured m’«8 5 8, Hewtson d.ed m .863, and the name was 

Cha Sf d , w bm“t fn^Sto'lor 8 the York and North Midland Railway It was a 

six-wheeled engine with ms.de cylmders 13 m diam by ,8 m 

!Tl rsq'R 5 “fttad “immerar/a^haystack fi?e-box and closely 

reS X bl 50 EdVorth 1 Midland « It™ 

, six-coupled goods engine with inside cylinders 15 in diam y 4 > 

"'“fw'lfot oftw°o U e^Tthe Crampton type halt for the M.d!and 
S f or‘ e thc U lead.ng an3 8 dnv,ng Wheels, the latter involving return cranks. 

""^rirSasltwheeled 

Railway in 1849 It had inside cylmders heating surface was 873 sq ft 

6 Treading wheels were 45 « d*n and had 
outside bearings , built in 1851 for the Leeds 

Norton 8 Railw\y° ll S wTl si^hecjed engine with onto* ^ 

Wf ? s 

trailing wheels were 3' 5 ft- diam ana tney ua 

^ heaLg surface was .,309 sq. ft. and the 

grate area 16-3 sq. ft. Ins.de frames were used.^ ^ CopIapo ^a Caldera 
No. 635 was a four-coupled bogie engi , j i6- s in. diam. by 24 in. 

Railway, Chili, in 1838 ^ ^ c ^^ 0U xhe toiler had a 5 heating surface of 

stroke and driving wheels 62 in. dia A very complete cab was provided. 

1,068 sq. ft and a grate area of 13 '75 ft. A very compi 


( 11269 ) 



No. 1,423 was a 

Paris Exhibition of 1867, “ d ,**' e “,°‘ d .cjn by ai in. stroke and driving wheels 
Railway. It had h-*qtotas « m .< * “ d had outaide bearings The 

66 in. diam. The leading wheels were 4 ^ 0 ( l4 - t s q. ft. 

boiler had a heating surface of 870 sq. ft. an gra^ !g21 ^, s? , S M. 1647 

„ unnFI 0F "BURY” PASSENGER LOCOMOTIVE 

(working). (Scalers.) f ^^o, locomotive 

mtioduced'^y^E^vard Midland Aunties' Railway. e ^e\n^nes 

was built about 1840, probably for the M ] four w heels and inside 

”roi d s.x n «ual lX at C the pcnoT The 

6 re- box with its high domed crown These ^ four wheeie^i eng^ fcy m(r0 . 
to oscillate considerably at hig spw-e ^ ^ model Locomotives of this 

^”^m P lo^d “n g many lines and exclusively used on the Ixmdon and 
^eCne*^ cylinders . a in. diam^ by ,8m ^roke 

and single dnvmgwh«b 66 in ” jTdiam and the trailing wheels 

factor was 39’ 3 1 The . leadin S 4 f cross bars secured to the 

eys;y. a"J ■- rFs-sas rztxa 

was^uspended'fnim^ever on a rcve^h^baft^which was cranked baclavard 

in the middle, while the ^ X^h^nk^Tb^e^ shaft was actuated 
t^oOTI.^ that^ne^rof for^s ^ 

EH- lHn“^^ 

°* 3b * S f q ; A small dome on the top of the fire-box accommodated the steam 

bars having the axle guides forced or 
bolte"d was trussed with round bar, the boiler 

by brackets The draw-bar w» '"^^h separate plate springs 

themimer mds were coned and cottered into sockets in the naves. The f°°t-plate 
w£ carted on the rear end of the frame and was fitted I with , a ; hand-rml The 

was aixnit n tons, 

tttdVr^Xm drawings” prepared' nT the Museum, ^wa, added 
to the model in 1906 to complete the exhibit ; it represents the <°™ B “ k |s 

fo'u/^iiam a *had a wheel-base'of*4 ■ ^ ft^The fr^ework'w^'buiirup of wooden 
Warns the ride frames being double with the wheels > between them and ^wvered 
on the outside with ornamental iron jila^s. The water tank was 
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«haoe and rested on the top of the frames, being held by large angle ironsat 
the P comers ; the coal space between the frames was lined with sheet iron. The 
brines were Outside the wheels with the plate springs above them. Wooden 
S blolks were fitted between the wheels on one side, Ad these were apphed 
screw Juating a vertical wedge, The buffers were padded and moun ed 
n cliHine 1 stems which engaged with the ends of a transverse spring. The eng n 
Z! tender ^^re closely connected by a link and pm coupling having swivel 
The Tank held 640 gal. of water and about 10 cwt. of coal were earned. 

J The weight of the engine and tender in working order was^bout i 7 *5 tons 
and the overall length 30-1 ft. y 5 

61. MODEL OF PASSENGER LOCOMOTIVE (1845). (Scale 
t • g.) Received 1908. 

This sectional model represents the type of locomotive that was ^general 
Uteab^ut 1840-45 It had six wheels, a single dnving axle, inside cylinders and 

cXders were 12*5 in diam. by 21 m stroke, and the dnving wheels 
^ 4.^ s0 that the tractive factor was 52*5. ’The leading wheels 

were 36-5 ui diam /and the trailing wheels 33 m diam ; the wheelb^ewas 
The smoke-box completely enclosed and supported the cylinde . 

chests were above the cylinders, and the valves were duven th ;^ a rocking 

3n taSTJSd ■ - SSd ^th‘a t^veS? 

for the other axles between the nor p trended between the smoke-box 

having additional bearings for the crankshaft, extended t f 

and the fire-box, to which they were secured The ^ ' n the 

brackets bolted to toe oute.de bX , % reconnected 

transverse plate The rear draw : b " a “ d „ XTwas prowded with hand-rails 
by a horizontal plate spring, and the foot-pate was P r °™ e “ S M , 353 . 
only The overall length of the engine was 19 ft. inv 1905 10 

62. MODEL OF LONG BOILER LOCOMOTIVE. (Scale 1 . 8 ) 

I ent bv G. Stephenson, Esq., I 9 J 4 - V. No. 2. 

' This model, probably made about .8. 45j 1 type, 

patented by Robert Stephenson in 184 . XtyMess.s R Stephenson 

m The 3 engine represented had ““X XXX'XXbve' factoXiM 
22 in stroke, and dnving wheels 66 m ’ • diam > an d the wheel-base 

65-3. The leading and trailing w e frames and were stayed together 

iVi ft. The the links being 

X*x fo™. V The e crossheads were guided by two bars, and the connecting rods 
were forked. . ,. d T2 .„ ft long, it contained about 

I3 o?n^‘^5 b rdr»., 3 h^ngrhea4 • «* 4 sg. ft. The fire-box 
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was of the haystack form, ,44 t j»- ™ de “ d ^lato'wu’pSeed “ ttoupjperpwt 
and the heatmg spring-loaded lever safety valves. A water- 

which was surmounted by a .fta _oi sp 8 blower and cylinder 

S' Th^r^— hy two short-stroke feed pump, dnven 

* £ StafttalJSS'wW 

the horns were formed by dou P the mldd i e , Che drawbar was attached 
to them at the ends and also to bra fi side plates which were made 

to crossplates fixed to extensions of the ™ the frames The 

very thick. The axles Sw on the driving wheels ; 

engine weighed about ~i tons, 1914-869. S.M. 1335 

the overall length was 23 ■ 8 ft y * 


63. DRAWING OF ‘ PYRACMON ” LOCOMOTIVE (Scale 
i- io-8) Presented bv A. M. H Solomon, Esq., 1 9 M - 

' This represents a six coupled engine bu.lt by the Great Western Railway Co., 
at Swindon, m November. .847. to thodeagna » J ^ind"., wheels were 

The inside cylinders were 16 in dimn ^by ^4 halves wcre dnve „ by 

60 m diam so that the tr ,. 2 «. ft \ nd the total weight was 27 5 

- - **» i,s ,r,^; 

was 385,000. 


64 MODEL OF CRAMPTON'S LOCOMOTIVE (working) 
(Scale r • 20 ) Lent by T R Crampton, Esq , 1876 

11 ^represents an express 

by Mr Crampton m .84,-47, shown was 

SP ™he bldefbareel w^Tft diam , and .«•<>* ft long between the tube plates, 
of iy 4°sq^ ft ^ The regulator was placed "n achamber on ito/barrel andextemal 

tr *K j£££ 

two exhlust p”pes we.e led to a blast nozzle having an orifice whose area was 
'adjustable by means of two hinged flaps. f wheels were 

Ln g d°t r he e mTd 1 te 7 wS SSfadopted to ensure 
water tank. The overall length of engine and tender was^y %^ mJ , 92 6 z 
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66 MODEL OF PASSENGER LOCOMOTIVE AND TENDER 
(working)* * (Scale i : 9.) Received 1906. 

This represents the type of inside cylinder passenger engine which was in 
o*tu>TA\ usilfor many years subsequent to its introduction by Mr John Gray 
f a. 6 . ^ extensive use was, however, largely due to the success of the engine 
“VpTinv Lind " built by Messrs E B Wilson & Co , of Leeds in 1847* These 
pnime J had six wheels, double frames, and a single driving axle having inside 
hearings only, while the leading and trailing axles had outside bearings 

model shows an engine of this type built about i860 It had double 
slab frames running from end to end and braced by the cylinders and transverse 
The cylmdeis were placed horizontally under the smoke-box with the 
valve chests between them. The valves were driven by Howes link motion 
It intermediate valve rod was suspended by a link, and reversing was effected 
hv atver and quadrant, through a weighted countershaft below. Eac ^ c ™ s3 ' 
tad had four guide-bars whose rear ends were supported by a transverse plate 
tth also supported the boiler barrel and the reversing shaft The boiler 
wS provided wfth a steam dome on the barrel surmounted by a spring-balance 
was P , j us ual liftings on the back plate of the fire-box, The feed 
safety valve, , h t * iLg-stroke feed pumps bolted to the frames and driven 

°' Tender wa“d on s,x wheels and was fitted w,th brakes which were 
applied by a hand wheel and screw 

66 . PHOTOGRAPHS OF TREDEGAR LOCOMOTIVE. Pre- 
pared m the Museum, 1898. 

for th^Trcdegar^ coal^ett on^he SrrhowjTtramw^y 

k^This* engmtf " an t e^glit ^others built at Tredegar between 1832 and 1848, 

for the company, by 'Messrs , R ^^Tvvrs discarded and some time later 
drawing is shown m No 21 In lower tvvo photographs are much more 
the upper photograph was taken , t.ie > * P e t ” amway was converted 

recent and show the engine dismantled After i»<x> y ^ 

into a railway 

67 . MODEL OF INDIAN LOCOMOTIVE AND TENDER 
(Scale 1 4) Contributed by Lieut -Col. J P Kennecy, i >3 

^ This represents » 

the Railway foundry, Leeds, for ti t f s ' almost identical with Mr Alexander 

Allan's dass Osgoods engm^, bo.lt at the Crewe Works between .843 

“V ha^l out,, do inclined oylmders .4 »■ The 
coupled driving wheels 60 m dtarn^ » S cylinders and the axle-boxes 

framing was double, t e ms do tram -* “^8 ^ ed the axle-boxes for the 

for the coupled wheels, while the outer iram ^ fitted Wlt h Howe’s 

leading wheels, which were 40 in. f£ ed pum p S were dnven from 

link motion with suspended valve rods, an t 1 ^ d P P valves were fitted 

* — The 

e “ Wd h cr d "L 4 Ss,‘b»£apWd by t screw -d^and 

wheel, being fitted to the three wheels along one side only 

68. DRAWING OF STEAM CARRIAGE. (Scale 1 : 8.) Pre- 
sented bv G. Stephenson, Esq., 1914* , , . oro 

This drawing shows a "ihe LmXe 

R Stephenson & Co in 1 859 for Sa d Pasha, cer y gyp ^ ^ framing 

was an inside cylinder, four-whee « 8 , borne The cylinders were 8 in. 

diam TlMleadmgandbogie 
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wheels were 42 in- dtam., the fixed 8 ur f a ce of 409 sq. ft-, end » F»«» 

base 22.25 ft. The boiler had a t°W beat g « fitte 4 d below the boiler, and 
area of 6.J sq. ft. A water tank ^ a „* ch . s baped tody and was 

the fuel Opacity was 4 5 cwt- The OT forward to c«er the foot- 

mounted on the frame extension , decoratet j a3 were some other engines 

plate and fire-box. The vehicle V The rails were laid on cast 

on the Cairo and Alexandria Railway at this time, me ^ I9I4 _ 868 

iron pot sleepers 

69. MODEL OF A TANK LOCOMOTIVE (working). (Scale 

1 This rcpresimts an e/ghtwheeled four-coupled ms.de cylinder engine probably 
^ytoS^iy » diam by 20 m 

diam Water 
an exhaust steam f«d 

water heater Inv 1919-498 

70. MODEL OF NORTH EASTERN RAILWAY PASSENGER 
LOCOMOTIVE. (Scale about i if> ) Lent by Lieut <) J 

SsBS=SSt§~3S3 

:s=S2=i:s ss 

placed between the cylinders, and t t , , w k<ip ^ screw' was also 

controlled from the footplate by a the reversing lever by a short link 

ESSiflr^ w=S 

wheels were 4 4 8 in diam and the whet ase the fire-box was 71 111 long 

gSlsf'siTssSI 

dSsssssssg 

ft and Its weight m working order was about 28 tons was 

The tender ran on six wheels 4 ft diam with a ^ed-bascof ft t 
fitted with brakes applied by a hand wheel and screw The wat« tank had z 
capacity of 2,000 gal , and the coal space held 3 tons 

71. MODEL OF AN EGYPTIAN LOCOMOTIVE (working). 
(Scale 1 : 8.) Lent by T. Jeffiey, F.sq„ 187 ° 

This represents a tank engine bn.lt in :86a at Alexandria by Jeffrey Bey, for 

Mrrsrb-incr fhp train service between s\lexandrid and buez 
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arranged, one on each side of the fire-box, whereby the overall length of the 
Somotive is reduced. The blast pipe terminates m a senes of nozzles superposed 
The cauge fittings are all fixed to a water column attached to the boiler 

fccessories carried by a locomotive are also shown, including a traversing 
Va iack^the stoking and firing irons, fire-bars, lanterns, etc. The engine is 
nrovided with a hand-brake, which acts on the driving wheels, and a light cab is 
£tted over the foot-plate to afford shelter from the mtense tot of thesun. 

72. MODEL OF EXPRESS PASSENGER LOCOMOTIVE, 
LONDON AND NORTH WESTERN RAILWAY (1862). (Scale 
x ; 8.) Lent by Sir George W. Rhodes, Bart,, 1922. 

This six-wheeled locomotive " Lady-of-the-Lake," one of 60 engines of John 
.Ramstat lom"oblem” Class (iW was bu.lt at Crewe works and, 

a 4 m stroke w.th single driving 

Wh The l».Ier barrel was 47 i» ^ by 'osft tong and contained .92 ^. 87 
,n. external d.am having a heating surface of 1,013 sq «. tabc * re 

length was 42 8 ft 

73. MODEL OF FAIRLIE LOCOMOTIVE (working). (Scale 

r • 12 ) Received 1802 ' 

engine complete in itself, buthoth -boxes near the middle with a chimney 

is of considerable length, and has two h stands at one side of the fire-box 

and smoke-box at each end The eng™ driver st ands a t one_s.de ^ ^ ^ 

and the fireman at the other, protection being aff J “ i d whe els, each bogie 
frames or bogie trucks have each two cylinders and 1 s« c up steam IS 

s up ' 50 that they 

are simultaneously controlled by two water tanks on the side of the boiler and 
two^^drfional'water tanks ^neath sand-boxe's are earned behind 

use of turn-tables M „__ rs ^eilson & Co for service in Mexico 

An engine of this type built by Messr \w 22 in. stroke, with 

closely resembles this ; the cylinders w ■ factQr ^ 250 phe heating 

dnvmg wheels 45 in. diam , giving * . j whee i-base 30-25 ft,, and the rigid base 
surface was 166 plus iiMii 5 q. it, thet t 1 h ^ ^^3 order was g2 tons, 
in each engine only 8-25 ft The 1 tota g 1 was ma de to demonstrate the 

The peculiar bndge on which the ^ ^ mode i. 

flexibility of the wheel-base and also to facihtat F Jnv 19266. 
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74. MODEL OF PASSENGER LOCOMOTIVE. TAFF VALE 

RA xL W ^ 

Mr. J. Tomlinson and constrncted at di between 1864 and 1870. 

made by Mr Thomas Hopkins, then a titter in wu Inv< I92 o-63 7 . 


STEAM LOCOMOTIVES, 1870 TO 1920. 

75 MODEL OF EXPRESS PASSENGER LOCOMOTIVE, 
TRFAT NORTHERN RAILWAY (working). (^ ale 1 ‘ ^ 
Made by Mess. Barnes Bros Received 1903 Plate VI, No. i. 

Chis represents the celebrated class * W Th?se 

“ years, bnt'they have 

a"r byr'^al sI“nfmot,Sn. controlld from the foot-plate by a 
,eVe T r hetrSl , ,8 m mean internal d-mljr ^ 

fi^^aheatmg'surSe cdTo'c, 4 ™ >" d * CSmt ‘^valves, Jnd 

barrel, the regulator being placed in the ^ ol “^Jl£ h t ^^ X ri el by diagonal 

{§£ behind 

wheels The tender in use in 1887 had six wnteis 49 5 

2,900 gal of water and 5 tons of coal, its weight being 33 4 * t SM(J 

A working drawing of the engine is show n near ) 5 

76. MODEL OF A SIX-COUPLED GOODS ENGINE (working) 
Received 18^2. 

77. MODEL OF AMERIGAN LOCOMOTIVE (working). 
(Scale 1:8) Received 1880 

This represents a passenger locomotive, built about 1875, for the Ene Railroad, 
JSX wi™ construction, w.th outs.de cylmders, four 

coupled driving wheels, and a leading bogie. 
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Thp framing is of the bar type almost universally adopted in America, where 
Lability is considered to reduce the strains due to irregulant.es m the per- 
manent way. The valve chests are above the cylinders, the valves deriving their 
motion from a weigh shaft driven by Howe's link motion from inside eccentrics. 

Z der has the wagon-topped external firs-box-a distinctive feature of 
Tmencan practice The boiler is fed by an injector and also a feed P“ m P, d ^ e ^ 
fromone crosshead. The tender is earned on two bogies, a iarge enclosed cab is 
Provided for the dnver and stoker, while, owing to the unprotectedstateofthe 
Lilrnad and the frequent occurrence of level crossings, a cow-catcher is fixed 
tfthe buffer beam ? a large bell is carried on the boiler and a head lamp on the 

Sm °Ahho 0 u X gh a working model, some of the details are not to scale, but the engine 
woukDinve c^mders 15 in diam by com stroke, and driving wheeis 56m dmm, 

giving a tractive factor of 80 y/ 

7S MODEL OF GOODS LOCOMOTIVE, NORTH LONDON 
RAIIWAY. (Scale 1:24) Lent by E A Forward, Esq, 1902. 

This represents a class of six-coupled tank locomotives designed by Mr J C 
Pari in rtflTS? subsequently constructed at the Bow Works as the standard 

^The^ngme^ha^honzcmml outside cylinders, 17 in dram by 24 m »troke^and 

fi’iiisisiN'#* 

are tent to cfear the leading axle, and are suspended irom the frame by links whic 

rcp S"ten"d 

contains 192 steel tubes 1 ' 75 1J1 external diam , ami 0^095“ 10 tmgsur(ace 

-of coppe. and hasagrate ajeaof 1 a ^ SS ur?, S r 60 ib persq ? ,n .and 

within it the regulating Vj r " boiler is fed by two Gresham injectors 

tanks, having acapac. tyof 95b gal and ^ terter rated of lhe {oot . pl ' te and 

The bunker, which holds 1 5 oro vided which applies wooden blocks to 

swaswss.^’®^ - * - “ -* 

equally distributed over the i : rad , USi the overalllcngth is 27 8 ft 

near 

A^r-SSSSs 1 

the " Dreadnought class, , and w, 4 , arrangcmen t is that the steam from the 

The distinctive feature of Mr cyll nders acting on the trailing 
boiler first enters a P & ir of outside cylm Jers passes into a single low- 

axle, while the exhaust axIc This glves the reduced temperature 

pressure cylinder acting on a P f compounding, and also the advantage 
ranges within the cylinders .that result when sta rt,ng it is 

of four driving wheels wlthout ^ mp0 und the exhaust from the high- 

S2"d“' 35 S.”, - ». it »» - — *■ — — 

ssissssssa?*: 

between the leading and middle whet £ tl MjP The low . pressure 

that they can drive the cmkpins lme and under the smoke-box, and acts on a 

sing?^ arank^oMn' the central axle ^ area!of theTmgk loiv-pressure 

c^MeOs ft? combinedaris o* the two high-pressure cylinders. The 
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valve chests of the high-pre^re cyhnd™ are^beneath them, “ ylj . (or th< 

STc^nS £ SEErf-a- *.h 

^sissasa^ 

axle-boxes, an arrangement by which on nt te g boxes being 

ixstsssas J 

"’■'s:"*";» , i r » . »pf. “ 1 r^irsSSS" 

fire-bars w>th a small ash door m % ft ThUortag 

grate area is 20-5 sqj‘ • “ d th b e tota ^ lef v J ve prevents th? steam to the low- 
pressure is 175 lb. per sq. in - but a F supplied by an injector on 

pressure cylinder exceeding 80 lb The fcdwaW £ ' whjch 

-cop for takmg up 

water when running (see No 148) . . vertical cylinder 0 in. diam., 

The engine is fitted with a steam brake, haralg a vertical cyimoer 9 ^ 

which applies the blocks to the four dn ™« V he weight of the engine 

tender , a hand-worked screw gear is also provided. The weight ‘ 
empty is 42 ■ 5 tons, and that of the tender 1 1 tons. 


ra PHOTOGRAPH and drawings OF COMPOUND LOCO- 

MOTIVE London AND NORTH WESTERN RAILWAY. Pre- 
sented by F. W. Webb, Esq , 1883 

These represent a clast i of co^und 

engines 'oM 881-82 ^^e'one shown* “Corned,” was buil/m ,88 3 and is o, 
d '«S^u^t^^rd,am . and the low-pressure cylinder 
IS 26 in. diam .the Yoyl valve gluts u«d for the steam 7 distribution 


81 . LITHOGRAPHED DRAWINGS OF L0C °M° T * VES 
FITTED WITH JOY’S VALVE GEAR. Lent by Messrs. David Joy 

& One' drawing shows a four-coupled bogie engine th * . 

built at Derby in 1885 It has inside cylinders 19 1 in d.am by “ 

driving wheels 84 in diam , giving a tractive factor of 112 , a 

heating surface of 1,122 sq ft , and a grate area of 17-5 sq. ft The weignt 

W ° The g ot r h d e e r r drawing^hows a four-coupled tank engine with a radial axie at each 
end built at the Stratford Works of the Great Eastern Railway m 1885 It has 
inside cylinders 18 m diam. by 24 in stroke, and driving wheels 64 in diam., 
giving attractive factor of 121. The boiler has a heating sud^ce oii o^ sq. ft , 
and a grate area of 15 • 43 sq ft The yeight in working order is 51 -9 ^ 


82 . PHOTOGRAPHS OF AMERICAN LOCOMOTIVES. Pre- 
sented by Messrs. Burnham, Parry, Williams & Co., 1890. 

These show four typical American locomotives, as made at the well-known 
Baldwin Locomotive Works which were established at Phil^elphia in ^ and 
illustrate types used for four different classes of service ; the dl T ^ensionsand 
leading particulars are attached to each. 1 • 
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83 . PHOTd&RAPHS OF LOCOMOTIVES. Presented by 
Messrs. Neilson & Co., 1890. 

This is a series of twenty photographs, together with the leading dimensions 
andparticulars. If engines supplied** working the traffic m vanous parttoffte 


84. PHOTOGRAPHS OF RUSSIAN LOCOMOTIVES. Pre- 
sented by David Joy, Esq., i8q6. 

These three engines have outside cylinders, and show very clearly the arrange- 
x t a-he Tov valve gear with which they are fitted 
meI ()ne enguieha^six d j ^2 hT^er^sq^m ^The ^hratmg^ surface 

^ 3 Uf ,° t ?he diameter of the cylinders .8 ■ 1 in , the stroke 24 in , the diameter of 

^^'Hi^secind 1 engine has sw wheel^coupled^and a four-wheeled bogie , the tender 
cjdhiders^re wm^Kiund and 'have a common stroke of 25 ' 6 in^ ;^the ^diameter of 

S-SSSSiSft 

1 

sides and front of the engine 

85 . DRAWINGS OF COMPOUND ENGINES ON THE NORTH 
EASTERN RAILWAY (Scale 18) Lent by T W. Worsdel , 

Working drawings of both a passenger engine and a goods engine, on the 
Worsdell and Von Bornes system of compounding, are shuw arranged 

In these engines two cylinders only ^ «mpl^a i^these a ^ ^ 

withm the frames P r0 ^ e ^placed at different inclinations so tha^they 

cylinders are cast together, and a I , j 1S reversed by a screw 

overlap The valve motion is ° Joy ' ^ ' va lve is completely closed, a 

For starting, in cases when the hl ^\ e ^^ mxmcAtl0n between the high and 

lowspr^sme^cylindera,^and W at the same time aiiows some live steam to enter the 

l0 7heT-g-n,ne has cyhnd^o » £ *£ ^ Z^rZZl 
stroke of 24 m , and single driving wheels^ *5 £ ta d “ eatlng surface ^39 sq ft 
200 lb per sq m , grate area -o 7sq , The sJjde va ^ ves are 

The weight of the engine in ^’s^ctests that come through the frames 
arranged 011 the outside of the cylimle the^ ^ dam wlth a commo n stroke 
The goods engine has cylinders d coupled by external 

l 2 *" ,n i„“ 1 s d e^e el :hde'v 5 Xes aS a^ged above the cylinders The 
grate area is 17*23 sq ft , and the total heating surface 1,13 sq ^ ,890-135 


86 MODEI OF EXPRESS LOCOMOTIVE OF THE LONDON 

££ f N 1 

Elra T s h .n ^ 
London and South Western Railway. 
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• hv 26 in stroke, and act on f<#»r coupled driving 

the cylinders are 19 m. dianuby 26 in. stroKe. ana ^ q£ effective mean 

wheels 85 in. diam,, exerting a u trac . tl ^ e Gilded bv a single bar guide arranged 
pressure in the cylinders. Eac kJPj*.° f this* class the piston red was extended 
vertically over it, and in some mg Siting link con- 
through the cover , pef^nt, with full gear to 17 per cent in 

2KMSKS? KSE 

^c.“r»~*"3r.ras vs. — - 

frictionai resistance ofthemain one of ^ but the lnte r„al 

The boiler shell and the .^ 5 f o{ brass 1 -75 in. outside diam . and 240 in 
fire-box is of copper The J? fir? ho ..'surface I22sq ft , and tube surface 

number. The grate area is 18 sq. ft ■ n the fire tox is fitted with a brick 

aSSHSrra-H 

pipe is of Mr Adams s vortex con m are of Rams bottom » double 

1 15) The safety valves, loaded to 75 c j water is supplied from 

type, with an easing lever emending to t ‘ ' h t d an automatic 

thetender by two injectors, and the engine is fitted i^tnastea wheeis 

a capacity of 3,300 gal , it is fitted wunveruca provided with a deep 

The tender is coupled to the engine “"‘^TronUnd of the tender is a sand 

^ r d %^he? t r^ 0 ^ tfo op^ V n K 

co£ from the top of the tender ,s raked on to the 

the normal weight of the tram behind them is about 230 tons ^ M _ g8> _ 2 & 3 

87. PHOTOGRAPHS AND DRAWINGS OP TANK LOCO- 
MOTIVES. (Scale 1.32) Presented by T Huuv Riches, Esq., 

1808 and 1908 sr 

Thte earlier of these engines were designed by Mr Riches in i 9° or ie 

Vl Th R e a pa W s^nger engine has inside cylinders . 7 - S » dmm by *6 in stroke, and 
four coupled wheels 6 3 in diam , giving a tractive fac tor cif »7 ^ting 

-as '•£ :.,s.’£ ss as .1 - - i 1 — 

3:Ss='e.;-X'. 

wheels «?4 • s m diam , giving a tractive factor of 14 6 TllLre 1S a , f 
trailing axle with wheels 37 in diam The boiler has a heating sur ace o ,3 
IrKUthe fire-boxOias a ,o 7 s, ft The <*"^.^,908-39. 

88. PHOTOGRAPH OF AMERICAN EXPRESS LOCOMOTIVE. 
Presented by Harold Edwards, Esq., 1899- 

This shows the leading features of the modern American. locomotive ’ 
the bar frame and outside cylinders with valve chests above th , 

invanably adopted , the front of the engine is fitted with a powerful track cleare 
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or cow-catcher, and the large head-light and bell are added on account of the rail- 

ro ^he°SnC™^ented e No° 9 M of the New York Central and Hudson ffivM 
Railroad was shown at the Chicago Exhibition in 1893, and was stated to have 
travelled adTstance of one mile in 32 sec ; this would beaAhe rate of m- 5 mUee 
an hour It has two cylinders 19 in. diam by 24 in stroke, and dnvmg wheels 
"am giving a tractive factor of 100; there are four coupled driving wheels, 
!nd a leading fou?-wlfeeled bogie with wheels 40 in. diam. The boilef has 260 
Sbes a m diam. and 12 ft long, giving nearly 1,790 sq ft. of surface, while the 
: ub ? ' * m the fire-box is 233 sq ft The total heating surface is nearly 

fnoo so ifiSd the grate area 30 • 7 %. ft. The inside diameter of the chimney is 
1 ^and its top g is 14 • 8 ft alive the rails. In working order the weight of 
the engine is 55 '3 tons and that of the tender 35 '7 tons, the total running we^ht 
of engine and tender being 91 tons. m ^ 


89 DRAWING OF BALDWIN LOCOMOTIVE. (Scale i . 16.) 
Presented by Clement E. and C. Stretton, Esqs , 1900. 

Thi< ,« a nassemrer locomotive on the Vauclain system of compounding, fitted 
and Reading Railroad, and has attained a speed of 82 miles an hour. 

Xted rs 

^^refTst-Mn^ 

»? a l Combustion chamber, 

tons 

90 . PHOTOGRAPHS OF WINBY'S LOCOMOTIVE. Presented 
bv Messrs. R. and W Hawthorn, Leslie & Co , 1893 

' Three views are shown of the engine ">mes Tolern^, de^ed by ^ 
F C Winby, and construe cd m ^93 W Mes^^ H ^ ^ cy , lnders 

has two inside cylinders 17 in d $ J tractlve factor is therefore 143 '3 
165 m diam by 24 m stroke the total 'active^ and n0 coupling rods, as 

There are two pairs of driving w ee peculiar, the barrel not being 

each pair of cylinders drives one axle than the crown of the 

circular, and the grate extending nmt total heating surface 2,000 sq ft , 

hre-box, but the grate area is 28 sq , working order is 61 

the boiler pressure is 17 5 ^ W sq m The total we g In ° i893 _ i74 . 

tons 


91 MODEL OF EXPRESS PASSENGER L ° E0 “ 0TIV . E 1 ( ? E 

THE 'NORTH BRITISH RAILWAY. (Scale I 16) Presented by 

R ' 2. J J2E: cto of' four-coupled bogie k>oomoUv^s^esigned about .8,5 

i*75 m. diam. The total heating su - -r. tie <1 wor ^ m g pressure is 150 lb., 

^ is linn ted b^a ^rffvalveu placed ou top of the dome and directly 
loaded by springs. 
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The front of the engine rests on a ^ c>f ^hi c h '9^3 ^ ft* i» Sgid The engine 

The tender is mounted on sw™euu ^ m ^ welght ^ working 
^eM^tont^e totS'we.ght of eng.ee end ten&r in wortmg order ,s 

^ In f ront”of the mSd' is show^a ^stii^trans'up'the hndme 

connection with an endless wire rope employed m assisting trai ^ ^ 

from Queen St station to Cowlairs. 

92 DRAWING OF EXPRESS LOCOMOTIVE OF THE LON- 
DON AND SOUTH WESTERN RAILWAY. (Scale 1:12) Lent 

by Messrs Dubs & Co , 1901. 

its tractive factor is 112 f . h cvlmdcr are entirely supported 

msmsm^ 

smwmmi 

arrangement of water tubes paten ed >^* 97 ,^ ^To ™ thl(k are 

at Affront end by a tog* having four wheels <8 in 
H ia m a t 6- dt centres the rigid wheel-base of the engine is 10 ft and its tota 
whSl bU ^3 -5 “ “hde its weight is 5 o 4 tons, of which 35 4 tons are earned 

by T h he C ten P d«l^t wheels 4 8 in diam and a wheel-b** of M ft but some of 
these engines are provided with tenders earned on double bogies , capac y 

overall length is 56 ft 

93 PRINT OF AMERICAN-BUILT LOCOMOTIVE FOR THE 
MIDLAND RAILWAY. Presented by C. E. Stretton, Esq , 1899 

In i8qq considerable sensation was caused by some of the English w »»y 
manufactunng arrangements on wL noUmprecedeutk because in .8 4 o 
Amencan engines have long been used. . 
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The engine represented is the first of a batch of thirty ordered from the Baldwin 
Locomotive Works for the Midland Railway Co., and it generally represents 
Wfcan practice with only slight modifications to meet Enghsh requirements. 
The engine is of the " Mogul ” type with outside cylinders 18 u. diam. by 24 m. 
stroke and six coupled wheels 60 in. diam., so that its tractive factor is 129 the 
leading wheels are 33 in. diam. and are earned in a pony frame. The ! rigid wheel- 
hMeTs g u 75 ft. and the total wheel-base 22 * 1 7 ft. The framing is of the American 
bar type! and the cab gives much more protection from the weather than the usual 
English construction ; the slide valves are balanced and are driven by the ordinary 
link motion, through the intervention of rocking shafts. 

The boiler shell is 56 m diam. and of 0*623 in. steel plate, the .fire-box an 1 
^ are of copper. There are 263 tubes r -75 m. diam., giving 1,247 sq. ft. of 
h«atine surface and the total heating surface is 1,372 sq. ft. , the grate area 1 
6 ft and the working pressure 180 lb. The tender is earned on two fou 
wheeled Ws ^d has a capacity of 3.000 gal The weight of the engine is 
44.75 tons and that of the engine and tender 80-15 tons Iny. 99 7- 

94 . LITHOGRAPHS OF LOCOMOTIVES. Presented by the 
Locomotive Publishing Co., Ltd., 1901. 

These coloured lithographs represent express passenger iocomofaves used on 
eight different British railways. * ^ 

95 MODEL OF COMPOUND LOCOMOTIVE, WESTERN 
RAILWAY OF FRANCE (working). (Scale 1 : 10 ) Made by 
M P Regnard. Received 1903 Plate VII, No. 2 

' Thls represents a powerful passenger locomotive designed by M. Clerault and 

coupled to the first The cranks of t J reciprocating masses move in 

are placed at 180 deg while the 

economy due to compound work ng the’ work done being divided over 

tt"- zssss&s* .< ~ 

extra wear Hiam are arranged outside the frames 

pair of these wheels the £ nd act ’ ou a crankshaft carrying the 

between the frames under t ie low . pressure cylinders with their valve chest 

leading pair of coupled wheels ^ r j between the frames, while the 

and the boiler cradle are m one by a 

external high-pressure cylinders are stayed toge h ^ stroko of both 

special casting which ^.pressure cylinder is a • 47 times that of 

The valve chests o all type and 

pressure, however, mclming outwa , a Wlhts motl0 n, m which a 
those of the inside cylindffi are d £*» of the outside cylinders are 

single eccentric is used for each cyl nU , ^ of the ecc en trie , these 

gea Le valves for separating the 

are placed on the j b wh ile the steam pressure in the low- 

valve to 85 lb. per m.. the boiler pressure 

being over 200 lb. 



The bogie has four wheel., «•» » »- » ^^httb^ufThe 

wheel-base 26-92 (t. ; the gauge oi the rails » the 

n^UeVLi steel, 

14-63 ft. long Between tute^a^. ” and dm J Ue<l together by 

the outer shell and the 6re-to>. eroumar ^ ^ ^ fat sldes of ^ upper part 
screwed stays, while long 1 tran s L vmK ^ usua ] girder stays are entirely 

of the outer shell By ^f’oiKd. The back plate of the 

dispensed with and increased j^r barrel by longitudinal stays, the 

^ W a bulged toppmg 

portion at the lower end Theresa sS dome con- 

ft. and the heating surface of the.fi 3 \ d t ype wlt h a smaller starting 

SrL.2^^ 

a "WfSTde" b^Tpmr Of m'ectl placed on the back of the 

2Ss ^‘^3*r e and tender v-w,5fn.s 

96 . PHOTOGRAPHS OF GREAT WESTERN RAILWAY 
LOCOMOTIVES Presented bv A Davidson, Esq , iqot). 

de :: d tW£«^ 

Se fire-tox hS^27 sq ft ? of heating sufract and a grate area of 20 • 8 sq. ft The 

^gS^^^*2M?<mhr» 8‘-5 toL "* ‘he overall length 

15 5 The 5 other pnnt represents a class of four-coupled bogie engmes built to the 
designs of Mr G. J. Churchward m .903 The cylinders are 18 in. »6« • 

Of heartngSe »d a^te areaof 20-56 sq. ft The steam pressure is 
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200 lb per sq. in. The engine has a wheel-base of 22 • 5 ft. of which only 8*5 ft. 
are rigid; its weight is 55*3 tons, 36-1 tons of which rest on the coupled wheels. 
The tender is fitted with water-pick-up apparatus, and carries 3,000 gal. of water 
and 4 tons of coal The total weight of engine and tender m working orders 
92*05 tons. 1 v ‘ 

97 . PHOTOGRAPHS OF SHORT MOTOR TRAIN. Presented 
by T. Hurry Riches, Esq., 1908. 

These photographs show an arrangement now being adopted where the traffic 
1S somewhat heavier than can be provided for by rail motor cars consisting of a 

was constructed (or the Tali Vale Railway m 1908 ; it consists 
of two cars of the type usually adopted with an ordinary tank 1— ve placed 
h^tween them , arrangements are made, however, by which the tram can De 
driven in either direction, so that terminal shunting is avoided. A dnver 
compartment is formed at either end, and is provided with fittings foi ' operatmg 
fhe engine regulator and whistle and the automatic and hand brakes The 

3ng e W nd Cl! foy-heekd bogies, andttey 
have accommodation for first and third class passengers 

98 . PHOTOGRAPHS OF GREAT NORTHERN RAILWAY 
LOCOMOTIVES Piesented by the Great Northern Railway Co., 

I9 0ne of these prints represents an express passenger engine if the 4-4-* ° r 
- Auntie ' £7 

fire-boxis ^F r ^idoutoverJhe^are frames to~awidth^ofd lb 

the bogie and trading wheels are 4t . m. dian t ^er carries 3,670 gal of water 

e,^d tender n? wlrLg order , 

ioO*4 tons, and the overall length is 57 5 ? j d wie passenger engines 

b ud^K 

i ^Va 60 'ts 

per sq in Ihe engine has a whte coupled wheels The tender is 

weight is 53-3 tons, 35 5 water and 6- 5 tons 

fitted with water pick-up apparatus an m working order is 96 4 tons, and 

of coal The total weight oi engine and tender in working orae^ ^ & ?6 

the overall length is 5^ 94 ft 

99. PHOTOGRAPHS OF LOCOMOTIVES Lent by the Great 

Western Railway Co t 1911 Sixtvoes 

This series shows twelve modern locomotives emp oye and f our types 

of express passenger engines, superheatefs, and the pnneipa) 

of goods engines are shown All are ntt v j nv 1911-82 to 93 

dimensions are given on each photograph. 

100 . LOCOMOTIVE CHARTS. Presented by the Locomotive 

of locomotives for various radways. 3J0 _ ig22 _„ 4 to »7, «<>. 
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The cylinders are r 6 m. diam- t>y ^ w 2 J du ir t s gear is fitted to tho outside 
diam., giving a tractive factor of r ^4 4 - . fron f them by rocking levers, 

piston valves, while the made valve dt J the total heating surface being 
the boiler is fitted with *uper rheate ^ ^ ^ , b per gq ln . 

2,232 sq ft. and the grate area 30 5 q- • w heebbase of the engine is 15 • 25 

The bogie wheels are 39 «i diam '*j $" < ? / J . , ? ons The tender runs on six wheels 
ft.; the weight on the driving wheels iis ^ 5 * • The total we ight of engine and 

and carries 3,000 gal of water and 6 tons ot coai 1 ^ {t 

teftder m working order is 117 tons and the Express weighing 3 60 tons, 

An engine of this class, when ban mg hou * th 8 e draw-bar 

developed nearly 1,700 horse-power at a speed 0 09 Inv 1922-263. 

pull at the tune being 2-625 tons. 

102 DRAWINGS OF THREE-CYLINDER UNIFLOW LOCO- 
MOTIVE* (Scales 1:4 and 1:8) Presented by the London and 
North Eastern Railway Co., 1920 T 

These show an Atlantic type express ^^^^etcylmderl 16-5 in diam' 
Raven, and built at Darlington ln 19 9 system which had been pre- 

by 26 m stroke, arranged to 1/1913 The uniflow engine 

viously tried on a two-cylinder mixed-traffic en^ne n 19^ ^ L j Todd , n 

was patented by Jacob Perkins in 1 7 , condensation due to the 

1885; the objact being to minimise the xmUf c°ndensal ^ ^ 

recurring variations in the tem P^*^ ure j^ d to sever ai locomotives built 

rrsr, 1 ' of 

of the cylinder, the same ports serving .. .. at t f, e cn( j 0 f each stroke 

length that the exhaust ports are covered by 1 - P , £ t j le pls ton 

This involves increased length of the cylinder *o rte cvlmder 

type with outside admission, and they admit steam to th ^ d 

and control the cut-off in the usual way The steam then expands 

II 

frames The three cranks are set at 120 deg to another. of 

I29 T 5 he *% Ztip Ts«m cZu zr tube, 

of 2 in diam and 24 superheater elements the total 1S g sq ’ f t 

The^ngme^has a, wheeld)^e X /°^7 5 ^ t ^ ^ only 7^ 58ft is rigid 

gats t S ons W o h f e coarand a wmghs 46-6 tons in working ^rder ; The 

total weight of engine and tender is 125-8 tons and the overall len ^ 6 * . 


103. PHOTOGRAPH OF THREE-CYLINDER LOCOMOTIVE, 
GREAT NORTHERN RAILWAY. Presented by the Locomotive 
Publishing Co., Ltd., 1922 . 

. This represents one of ten 2-6-0 mixed-traffic locomotives designed by Mr. 
H. N Gresley, the first of which was put into service m Man:!** 9 . . h lg 

The three cylinders are 18-5 in diam. by 26 in stroke, 000 lb wrth 
68 in. diam., giving a tractive factor of 208, or a tractive effort 3 » 
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8o tier cent, of the boiler pressure. The\hree cranlts are all on the middle coupled 
axle and they are set nearly at 120 deg with one another. The piston valves have 
inside admission, the outside valve9 being directly driven by Walschaerts valve 
gear, and the inside valve, through a system of levers, by the outside valve 

The boiler bailel is formed of one plate and is 6 ft. diam. and 11 '4^ ft. long , 
it contains 217 tubes of 1 75 m outside diam , giving 1*192 sq. ft. of heating 
surface a 32 element Robinson superheater, giving 527 sq ft , while the n re do 
gives 182 sq ft , so that the total direct heating surface is 1,901 sq rne 
superheater furnishes an additional 407 sq ft The grate area is 28 sq . ft and the 

;t The P Sn r : tea 0 '&£&"«( ,5-7 ft of wh,ch the coupled wheels cover 
,5.2c ft The leading wheels are 38 m diam The engine weighs 71 7 ton , 
60 tons being equally divided between the coupled wheels The tender carries 
gal. Of water and 6-5 tons of coal Itwe,gh S4 3 -> tons The total weigh 
of 5 engine and tender in working order is 114-8 tons, and the " 2 g , , , 

57-48 ft. 


MOUNTAIN L0C0M0TIVE8. 

10 * MODE!. OF FELL CENTRE RAIL LOCOMOTIVE (work- 
ing). (Scale i 16 ) Made from drawings prepared in the Museum, 

I9< The use of a central rail and horizontal gripping wheels to increase : the adhesion 
1847 by Mr G E Sellers, who tried it practically in America The projec w« 

SBSSSSS 

railway was 48 miles in length, 1 laid ^al 0 ig a mlnimum ra dms of curva- 

U aft"’id r B Sl° n if |tTn mchnfo/ r rn 'ifZ 

3S KHSstVSii: 

gradient of nsii __.. oled wheels 28 in diam with a wheel- 

The engine was carried on four coup byi6m stroke, 

base of 7*08 ft There were two horizont y chests between them 

fixed between the frames m the usual w y. niotion and rocking shafts 

The valves were driven by outside ecceoW. ^ between a pair of 
The tractive factor was 146-3 At i he f s one on each side of the centre 
transverse stays, were situated two Mid g ’ t t j ieir U pper ends over- 

line ; each of these carried two vertical ^t^havmg ^^ heeh> 2 g m 
hung cranks, while to their lo wer end centr al rail, by means of springs 

diam , which were pressed “jvard so as t g P gcrew oper ated from the foot- 
and cross-beams actuated by a rg ^,. } were coup i e d by rods at the top 

plate. The shafts on each side connecting rods 

and bottom, and were directly ^nyen by t n Xs communicated to the carrying 
moving in a horizontal plane t evers which drove outside connecting rods 
wheels through rocking shafts and leve however, it was found 

attached to crank pins m the wheels. s ^ d es of the central rail by 

necessary to couple the horizontal whee PP correct phase with one another 
Iinkwork or spur gearing, so as to keep n P heating surface of 
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The .eight of the engine i» ^ 

pressure could be applied to the ■ ^ Qwn we jght up a gradient of 

general working the engine hauled a load q _ h eaded central rail was laid 
fin n at a speed of 10 miles an hour The iwn 5ars which were 

on its side and supported on chairs VC ured to the transverse ones, 

bolted to longitudinal sleeperelaidu^nand ^ N Zealand line ls shown 

A photograph of one of the engines used on me ^ igo ^ 20i 2gi0 g 

in No. 83. 

10 S MODEL OF RIGGENBACH RACK LOCOMOTIVF (work- 
ing). ’(Scak 1 : 16.) Made from drawings prepared in the Museum. 

^ The rack and pm, on as oflocomotwe hau.age wu patented ( .n ,8 m 

and used in 1812 by John BJenkinsop (see No 1) ^ j m 5 l6 a ( Madlson , 

revived with a central rack and app le j wlt h maximum gradient 

U S A ‘1 ‘m 857 fw!Zrton P A and £ w"as constructed m .86 8 , The 
of r in 3 at Mount Washington. U h A , , ' n5achi who patented improved 

system was taken up in Europe ' .®? h Rl „ railway in Switzerland, 

appliances m r86z . m 1870 he ’ *“ “‘gnowed by several others, 

miiTof 4^7a -“nd 

w”o k ti“' ySSS^taSamr It ,s shown mounted on a ,0 ser cent 

incline a Fr.„r W wls 26 in diam , with a wheel-base of 

I0 cylinders .3 m diani by ..?■££ 

'^The^rwith its chimney - " 

exhaust ports «SoS 220 gal of water in tanks 

oTcoti m bunke™; — ordlr was tons and 

-STSSISS 

sleepers its weight was 1 1 1 lb per yard 1004-21 20110 

An adjacent print shows the complete engine 

106 . MODEL OF ABT RAC* LOCOMOTIVE (working), 
(Scale 1 ■ 16 ) Made from drawings prepared m the Museum, 1904 

L -SS? SfcSSSE r R of AM ffif SMT 

Ms 

^^B^xssfiSSS 

on this line, together with the permanent way on a gradient of i in 5 5- 
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Th* eacine is carried on six wheels ; the four leading ones are 25 • 71 in. diam. , 
running loose on* their axles ; the trailing wheels, 20* 47 in. diam , are arranged 
rm a Bissell truck ; the rigid wheel-base is 4 • 43 ft. and the total 9 • 85 ft There a e 
two horizontal outside cylinders, tti*8i in. diam. by 23*62 in stroke, placed 
above the foot-plate midway along the engine, with the valve chests above them. 
The piston rods are continued forward to the crossheads and the motion is c - 
municated to cranks on the central axle through connecting rods and rocking 
levers pivoted low down on the frame The two leading axles are coupled y 
and eTh carry a double pinion gearing with the rack , these consist of toothed 
rmvs connected with discs forged solid with the axle by means of internal spr ng 
allowing a slight circumferential movement, thus compensating for any irreg 
Parities in the rack teeth Each pinion has fifteen teeth and a pitch diameter of 
22 -s6 in the teeth of one pinion ring being opposite the spaces of the o the 
ThiVractlve factor is 146. The pinions are held in position laterally by grooved 
brake^lrums on each sfde bolted to the axle d,scs The engine frames i are .oat- 
side the wheels and are strongly braced by vertical and horizontal cros stays 
snriiiss are provided at the driving and trailing wheels only The boiler has a 
heating surface of 3 97 sq ft and agrafe area of .o sq ft . its ax.s is inclined at 
t in 1 1 to the rails , the steam pressure is 200 lb per sq in 

on Sn^fTi brake- 

at the middle and ends to rolled steel chairs, x h 4 i*2 5 lb per 

and spaced 35 45 in apart, the rads are at * y P t m conC rete 

*>• — ™« 

' d °'An h ad ) acent print shows the complete engine Inv 1904-22 *93 « 

107 Aloni'L OF PILATUS RACK LOCOMOTIVE (working), 
(Scale 1 'Ma«lo from drawings prepared m the Museum 1909 

The railway up Mount Mates, near .^“P^TO^r^thc'avc^e'^iCTit'u 
m 1 880-88 It is 2 83 ^nVTiit \' T '] Yn 2 08. The horizontal curves 

1 in 2*50, and the maximum 48 per 1 , , 0 f 2c; c } iam3 , the gauge 

have a radius of 4 chains and the v eitica 01 ^ ^ scf much ste eper than 

of the rails is 31 * 5 m ( 8o ° \ v Var k locomotives experiments were first made 
those on previous lines worked by rack loc / , hee j system, and it was 

to test the suitability of the ordinary tooth* id wl heel aywe A ’ system was 

found that the wheels rose out of gear \frhe horizontal toothed wheels 

therefore devised by Dr K Lodw* considered as a 

gear with a double horizontal rack this arran^emei y ^ order to rc duce 
toothed development of the centre rai sys e ( ^ underframe The model 

weight, the engine and carnage are built ®" . i ocomo tives, built at the Swiss 

represents the framework and gearing of one ° ' *^1. u“ s s ho vn, with its track, 
Locomotive Works, Winterthur, for use on this line it is 

mounted on a gradient of i m 2*08. , wheels is 75 in diam , with a 

The underframe is carried on four flangeless ^.^ 75 ^ ^ hag ^ 

wheel-base of 15*92 ft The engine s p m stroke, with the valve 

horizontal outside cylinders, 8*62 m diam. by 1 75 crankshaft , upon 

chests below them The connecting rod a spur w heel and two 

the middle of which a spur pinion is ed, ' ^ at tkeir i owe r ends 

pairs of bevel wheels, drives the vertica , , are no t rigidly connected 

the toothed driving wheels The vert wit"* wheel i^art not : P ^ 

with the spur wheel, but have a slight relative motion to give 
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tImi driving wheels have 13 teeth and ft pitch 
when passing round c *™ 8 • 2 * d d wlth luidiTg rings below, equal in diameter 
diameter of 16*1 m. , th®y n t ^ e central rail which supports the rack, 

to the pitch cirdes and these ron po > J Thc ratio is 3*8 : 1 

and also prevent the wheels from rising out* g the axles. At the front 
and the tractive factor is 206 ; «o sp gs wh ^ Is similar to the driving 

end of the frame is placed ^a© t0 act u<fte the automatic brake 

ones, and these are used to gu d . d are strongly braced by top and 

The engine frames are between*® wheels Xhe ^ 1S of thc 

bottom plates ; the central 1 po transve rsely ; it has a heating surface of 

usual locomotive type, but is p pressure is 1 76 lb. per sq. m. 

215 sq ft and a grate area of 4 sq. ft J d> on The downward 

Thenomalsp^dof^^e^^^ q{ (fl) j^apphed 

journey, is conUolledbythee (i) a cylinder air-brake (see No. 106), 

band brake on one of with the front pair 

and (c) an automatic brake that acts po h comes into action if the speed 
of toothed wheels b > r w °rm fatte" brake^an also be applied by the front brake*- 

The weight of the loaded car , 5^3 of 19 • 7 ft , bolted 

The permanent way consists "S bars, V«5 ft. long. 

J»TsT-*SS on^^o-ach ^e. ~ 

Sr« 

r^»rLdde n d on a continuous solid masonry bed . and am secured 
by Irad^ln^Xr^^pMe engine Inv .9^. S M. «8 


ELECTRIC LOCOMOTIVES. 

108 . ELECTRIC LOCOMOTIVE (1890). Presented by the 
Citv and South London Railway Co , KR 1 

This is one of the original 1— ves n « o ^ Cl ^ r 'h tudon 

™mlway S whiiRwas the°fir^ Metrically oiierated'railwwym Great Britain and the 

t he^ cable *“nc traUion abroad led to its 

locomotives were adopted becaube there was not sufiic e 

carriages themselves F The locomotive runs on four w 1 2 m to witna 

sUSedVyT/wilham Sto^Ttati 'tad not prevmusly teen put mto practice 

The field magnets embrace the armatures and are 

bearing on tS axles and partly b> ^^ngular mZn “the 
the locomotive frame, thus permitting limited fre g axle-boxes in the 

fields round the axles, compensating .for the nse and ““'^^snes wound. 

homblocks The magnets are of ‘ h ^X^ the“ wo motors are connected 
while the armatures are of the Gramme nng type , tne 

“"ST electrical conductor is a mild steel channe '• CfSiit'emateSeSm 

35 *The tinjns are fitted with the Westmghouse ^Xtteendo^ Sfoum^ 
pressed air carried m two reservoirs orj the locomotive_ At the end of h ) y 

these are charged with air at 80 lb pressure, this charge being sufficient p 
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fnr about 30 stops. In addition, a powerful hand-sere* brake is fitted. The 
cab occupies the whole length of the er?|ine, the switch gear and resistances 
being on one side and the brake cylinder on the other. The motors are covered 
with movable wooden casings and removable windows are provided m the floor 
over the motor commutators, A speed indicator is fitted which is driven from 

“locomotive meAires 14 ft. long. 6-7 ft. wide and 8-5 ft. high ' while .ts 
tot id weight is about 12 tons Each motor is rated at 50 h.p. and is capable'!* 
iknnff a tractive effort of 3,000 lb. with a current of 226 amperes 40-ton trains 
giving a trac 3 d fc{ about I2 miles per hour, the maximum speed 

The overafi efficiency of the system as 
between the indicated power of the steam engine and the effective power at the 

^'T^p^an^nt^a^consisted of flat-footed rails weighing 60 lb per yard 
w +o trans verse sleepers the ends of which rested directly on the tube lining. 
S P’ The «SS ofthe tae from the Monument to the Elephant and Castle 
.as authonSd rn 1884 and the extension to Stockwell in 1887 ; construe ion was 
a a inH«ar Mr T H Greathead m May, 1886 and the line was formally 
commenced under x . J- * ’ t0 ciapham Common and Islington were 

permit the use of motor carnages as used on the other tube railways^ 


Tn \r Tn?1-?Or 


109 . MODEL OF AN ELECTRIC LOCOMOTIVE (working) 
(Scale 1 ■ 4 ) Lent bv Messrs Beyer, Peacock & Co , 1894 

^There are^wo^rmatures, and each , connected by « ovgtag- 

and diagonal coupling rods with one of dr ^ $Q that the pulI 

of 1 the coupling rodJ shall not be felt 

^nrSSrtb^atLnn A screw brake is provided for stopping, 
tU *The ^rotated from outside the 

case, so that the motion of the connecting rods may be followed 


Invr 


110 . STEAM TRAMCAR. (Scale i:S.) Contributed by Mrs. 

Gr Mr. h j a ”'ran 8 tham in .87. patented a steam a. “fjSWJ’S 
below the floor and two vertical boflers were on ppo ^ t wag condensfed m 

leave a clear passage from end to end. convevor and the whole of the 

exposed pipes ; the boilers were fired by a , , ^ tde car by one man. 

machinery and the brakes were control ed 9 and accommodating twenty 
In 1872 a car on this plan was made, 30 overall a g wag 3 ft hlgh 
inside and twenty-four outside (P^ ss f?f e TL . th „ rate area was only 1 - 2 sq ft., 
by 18 in diam. and fitted with Field tubes .the g stroke 

while the pressure was 90 lb The two 5.33 ; the 

and directly drove wheels 30 in diam , so that fhe tons The cax> after 

axles were 10 ft. centres and the total weight emp y 5 t lme between 
being tried successfully on a railway was placed n iSgoaMV m 

Victoria Station and Vauxhall, tat * STfftst steam tramcar 

boiler power and to difficulties m firing , t > # 

that worked in England. 



The model shows addmooal fe|tures f^wtedtoj®?* :J* ^ngwh^h 
are flangeless and the axles °^ e °^® r these wheels are loose on their axles ; 
dirigible for use on common , aJ t which can be lowered by 

at dther end of the car are ,or 

ChM m g G™ t Scar, alter *.»* modified by Mr. E Wodds. con tmued.n^se on 
the Wantage tramway till 1881. 


locomotive details. 

111 . MODEL OF COUPLING WHEELS FOR LOCOMOTIVES. 
(Scale i : 8 ) Contributed by W. B. Adams, Esq , 1869 

s.’sssftSjw 2 'j “k ,r. tsjis r*™ *« 

2JEU3PJ 1 sisisr; rs -rr.£ r , . — 


In 


112 MODEL OF LOCOMOTIVE FRAME WITH RADIATING 
AXLES (Scale t. 4 > Contributed by W. B Adams, Esq. 1869 

‘ ‘ This represents the underframe of a four-coupled tank enpne hamng the lead- 

“iT two" 'models in front of the case to show that the earlier scheme was 
unworkable The engine represented would have a w^d-base o 

113 . MODEL OF DRIVING ARRANGEMENT FOR ELECTRIC 
LOCOMOTIVE. (Scale 1 16 ) Presented by Messrs Brown Boven 

betwren 6 the locomotive frames, spurpinion whidns mounted 
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. hp we b of the spur wheel. These pins are connected by short links with sphencal 
nins on the ends of rocking levers pivoted oh the spur wheel and having their 
mrnosite ends glared together by toothed sectors. These link# and levers trans* 
nSfthe driving three but permit the spur wheel to move relatively to the driving ^ 
lff u f l as the locomotive rises and falls or rocks on its springs. ... 

W The individual drive does away with jack shafts and coupling rods with their 
inertia stresses and necessity for frequent adjustment, while it permits the 
wetht of motors and geanng to be^sprung As actually made the motor: »hait 
has ffl outside bearing and the gears run in an oil bath which requires no atten _on. 

In the model the base represents the locomotive frame inv 19 3 399 

114 . MODEL OF CYLINDERS AND SMOKE-BOX OF COM- 
POUND LOCOMOTIVE. (Scale 1:4) Presented by H. and R. W . 
Worsdell, Esqs , 1922. 

This shows an arrangement of valves by means of which t e power c i a 
cylinder compound locomotive is increased, when starting, by 4 ^*^? h |fc r 
pressure steam directly to the low-pressure cylinder. It was patented by Mr. 

the Srrhrsmr.£f.Tfi«ed a ton*** cyUndc r 

the rod of which is connected with a lever on the spmd e P 

cylinder also forms a co.mect.on be^he steam supp^ whicV 

the high-pressure exhaust pipe A hand i operatea a high-pressure 

pushes out the plunger and closes the flap-valve, t P 8 w J, en the 

steam from causing a back pressure m the Jug p .pressure valve chest, 

s 5 , 

The model represents part of a goods engine similar to ^ 5j8 

the cylinders being 18 m and 26 in diam 


115 . MODEL OF ADAMS'S LOCOMOTIVE BLAST PIPE 

(Scale 1 4 ) bv \V Adams, Esq , 1890 

By this arrangement the exhaust ^“J^^^p^nted'tTthe gasi m 
jet , thereby greatly increasing the amount of su P produced The gases 
the smoke-box, so that a greater exhaus lve are gathered frorp the 

earned into the chimney by the external of nozzle, but the inner 

upper portion of the smoke-box, as with tl oortlon 0 f the box and so in- 

surface acts only on the gas drawn ^ ro ” 1 n f the boiler which otherwise are not 
creases the draught through the lower tubes of the boiler, wiuc ^ ^ ^ ^ 

so active as the higher ones 

116 . PISTON ROD PACKING FOR LOCOMOTIVES. Lent 

by the United States Metallic Packing Co , LR w £ 

This is a sectioned example of the metallic pac mg pa ai ( j > ‘ d angular 
Plummer and W M Kermode in 1893 rod is 

motion of the rod, is self-adjusting under wear, and its contact 

chiefly denved from the steam pressure contained in a conical cup 

The packing consists of three i babbit metal , rin ^ assis ted by the steam 
fitted with a gland which is forced home byahel p 8 \ washer, the 

pressure. The front of the cup is Ree to f ide the stu ffing box 

other face of which is sphencal mid beds fftCe of a bush on which the 

cover, while the gland end « free- to slide P ffi b and t h e chief closing 

spring acts The cover is bolted fast to the stuffing do ^ ^ Wlth the 

SSJtoff thfifmat “i^Sfwhole of these parts are bored much larger 

n^Xf^fwork for a ^ mS 

perfectly steam tight ; wear is diminished owing to the pressu 
during exhaust strokes. 



117 MODEL OF BUILT-UP CRANK AXLE. (Scale 1 : 4 .) 

balanced and renewal of is facditated^ 1S bu ilt up of four 

The axle has two cranks at n 8 h |; f ^^t and journal together with 
pieces The two outer "pieces con st ^ a inner ieces cons J is t of a web which is 
the outer crank web and crankp . and thickened, so that the ex- 

extended backward at an ang e 45 t ^ r with a tongue and groove 

tensions of the two ™ks m** < weight '"x&’SKd? of the^rankpins are 

ZVk and^eyeTinto’holes centra. 

crank* web^are " 

bolted to extensions of the mner crank wet so that eccentrics my g M 


118. LOCOMOTIVE PISTON VALVE. Lent by the Chief 

Mechanical Engineer, Great Central Railway, 1921, Kl)blnson 

Th,s inv 0 t n t .rr^dio .‘' 4 d , m t 

Sib^;%f t0 a,rS S? SdfS coasting 

W,th n th rrr h o? t th!va.ve is composed of two discs fixed to the spindle and 

mmmm 

valves A sectional drawing is also shown Inv 1921 53 » ana w 

119. ORIGINAL MODEL OK LINK MOTION REVISING 
GEAR. Lent bv William Howe, Esq, 1893 Plate VIII, N • • 

Tins is the original wooden model made by William How of the Porth 

IliiiiElssgS 


120. MODEL OF HOWE'S LINK MOTION APPLIED TO A 

X 1 COMOTIVE. (Scale 1:2). Lent by T. Jeffrey, Esq., 1870. 

This is a working model of what is usually known as Stephenson’s link motion. 
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fixing the lever at intermediate positions, however, the valve is caused to receive 
a Combined motion from the two eccentrics, equivalent to that from a single 
eccentric havin&a shorter travel and a greater advance, the effect ofwhichis to 
cause an earlier cut-off in the cylinder. ' lnv - l 8 7 ° 5 • r 9 . 2 57 - 


121 . MODEL OF GOOCH'S LINK MOTION (working). 
(Scale 1:4) Made in the Museum, 1900. 

This gear, known as the stationary link motion was invented m 1843 Mr 
afterwards Sir Daniel Gooch, Bart , and employed by him on the Great Western 
Railway The actual arrangement represented was that on a 
m 1847, and the model shows a horizontal section through one 1 of ^the cy d 

Dlston slide valve, etc , together with the crank and eccentrics Witn 
^getCstknt leaitssecured for all degrees of cut-off owing to the link being 

lever 

122 . MODEL OF WALSCHAERTS VALVE GEAR (working) 
(Scale 1 ’ 4 ) Made in the Museum, 1901 Plate VIII, Ao 2 

rather better than that obtained with link motions Walschaerts, 

its present form except that he still used one lonally u sed and was 
Although from its introduction this jj ut lltt le progress 

generally known to give an excellent steamds ' ffines built for the 

till after 1859, when, on some hitherto 

Northern Railway of France and fitted 1 wth ^ it. 1 e m the model, thus 
retained was displaced by a llght h etu i ; fie d i the motion has been generally 
avoiding the use of eccentrics As thu P g ne arly all modern 

saiwa tsisrsis'a «—■ 

»* «. v « " sa - *“• 

French railway, the cylinders are / 3 hde * va ives are of the piston type, 
four coupled wheels 79 '5 111 most Continental locomotives, are 

placed above the cylinders, which, a leyer jj* e bottom end of which 

outside the frames Kach valve is d y . ’ nt c i 0S e to the top end 

is connected with the crosshead and an a radms rod> whose 

with the valve spindle The top end nosition is adjustable by the 

other end fits in a curved link, witiun crank from the mam 

reversing lever This link is rocked by p t the motion of the valve 

crank pin and go deg behind it By t 1 S f rom the crosshead, giving 
spindle is compounded of two motions, one t n givmg a motion 

the lead, and the other from the the crank pm . 

corresponding to that from an ecoentri 9 8 moving the end of the 

but thtf motion is capable of are .-travel, 

anlmaxunum opening to steam. 

“**£; valve motion .3 shown on ** 

mS U engLrofSe Ps“cU Hemtette ” (r« Marine Engmeering 
Section). 
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An interesting modification “,£ ders placed either in planes 

St6vart for application to « «?SSiik orta^S ^ plane on cranks at right 
at right angles working the s ^ e der is obtained that part of the motion 

angles ; from the crosshead of 00 ® 7 f eccentric the complete motion 

for the valve of the other usual y 'the two^rossheads 

for the two valves being thus obtimied entirely i Kltaon _ of Leeds, 

Successful modifications have also been j nv _ T 901-21. 29.804 

and other engineers. 

123. MODEL OF ALLAN’S STRAIGHT LINK MOTION. 
(Scale 1:2) Presented by A. Allan, Esq, 

This is a working model of the 

for the valve gear ^^ther for backwardation of the engine 

position for forward motion, and tn . , . , .j sanle t j mc instead of 

The reversing lever shifts both the link and tl e 9 * motlon ’ By this 

shifting the lmk only, or the block ^’ , tll vcrt ical height required by 

arrangement the link can be made straight . also the vcrt.au ^ ^ 

the gear is reduced 

124 . MODEL OF REVERSING GEAR (Scale 1 : to.) Wood- 

Cr °Th.s'.s q a model of the driving gear of an ms.dc 

with a reversing arrangement patented b\ Messrs A a j 

gears reverse in this manner 

125 MOTION DIAGRAM OF LOCOMOTIVE VALVE GEAR 
WITH " CORLISS ” VALVES (Scale 1 5 1 Constructed by Molts 
P Regnard, i 8 qq 

Stt SWttS iSSS 

“TlJ large port arecs, redu«d clearance, and diminished '' wall " surface 
secured by this arrangement were stated m .893 to have shown a red. ct on of 
fs iir cent m the steam consumption, when compared with that of sum ar 
Z&, W'ih ordinary slide valves. fnd that the wear of the valve gear wat, still 
more materially reduced 

126 DRAWING OF VALVE GEAR FOR THREE CYLINDER 

LOCOMOTIVE. (Scale 1:8) Lent by the Great Northern Railway Co. 

Ttm shows a valve gear m which the motion of the inside valve is obtained by 
comtamg the movements of the two outside valves by means of a system of 

leVC fn ^“ngment a t^o-tolTroc tog lever is pivoted to the taeintat 
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r* the drawing it will be noticed that the outside crank is set at 114 deg and 126 
Ate with the outside cranks respectively, this being done to allow for the greater 
frfrlinTtion of tHe axis of the inside cylinder The outside valves are driven by 
Walschabrts valve gear, Skefko ball bearings being fitted to the return cranks, 
and Hoffmann roller bearings to the lever pivots of the inside valvt I »' ar , 


127 . " MENNO " COMPRESSED AIR GREASE- CUP. Pre- 
sented by Messrs. Lubricators, Ltd., 1919 

This lubricator was patented by Mr J F Lewis of Philadelphia in 1905. 
In ,™e grease contained m the cup is fed to the bearing in *«**!*£^g ) 
air compressed in an inverted cup-shaped cap which screws into the body of the 

1Ub T C hecap or air container has a flat disc which fits loosely within it 
whilst S free to move vertically, is made to rotate with the cap by 1 means' of a 
Lt link sliding in a central guide tube As the cap is screwed into the body the 
disc flattens the grease and prevents the air from forcing a passage through it 


128 . MECHANICAL LUBRICATOR. Presented by Messrs C C 

Wakefield & Co , Ltd , 1919 J , c . 

This ,s a sectioned example of the 

“'tK ”S 

oil container and each consists of a cylmd j 5 are raised and lowered 

plunger fixed to the bottom of the conta nei Thtslee extenslon 
by flanges on a ciosshead .which: J nd „ reC iprocated by an 
sliding in a cylinder bored in the ba e ciosshead The lower flange 

eccentric on a shaft passing throug _ f orme( i 0 n them, while the 

on the ciosshead lifts the sleeves jy ea * taDpets projecting downward so as 
upper flange depresses the sleeves b Y sc e PP« P J ]ded wlt h a row of 
to bear on their dosed upper ends * he sleeves arc their 

oil ports drilled through them ^whd * begm to descend When the 

highest position, but die closed when th in unison with the crosshead 

tappets are screwed nght down the s ee 1S unscrewed somewhat, 

and have a maximum stroke If, , d p but a portion of the down 

the sleeve will be lifted by the lower flange * pump stroke will 

stroke will be lost before the tappet reache t t { oll wl u be discharged 

° f the pump where a 

n0n ?hTdnv V . a ng' l^ufrotated siowly by a ratchet wheel ^ev.wconnecled 
with some reciprocating part of the Ming mslde §?/<,, 1 container to 

to the speed A reversed ratchet wn P , b t lever The container 

hold the pumps during the re t- u ™ stro c h . b( j beneath which a strainer is 
holds . gallon of oil and is filled through a hinged lid beneath wn g ^ ^ 

fitted 

129 . STEAM SANDING APPARATUS FOR LOCOMOTIVES. 
Lent bv Messrs. Gresbam & Craven, Ltd., 1921. 

This « a sectioned exampie 

Gresham m 1887 and I9°9 , wltb sloping sides so that 

„ aJiA » *- * 
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where it is normally stopped, ^h dre^irVroSghV>|fc"« » bov » 

“<* F° ugh the 

"t? JSE^ tndle is fixed to the spindle * a sliding disc jrtg which 
when moved to the " on Ppsiticra “P^ 3 0 ^ t b e valve spindle is a cam which in 

^ "thfcor^d perhaps wetting the sand, when the ajiparatu, isnot 


130 . " SERVE " BOILER TUBES. Presented by Messrs. John 

^h.ir’^'JL m f 5 ^-^. - P-^} 

suffices for the transmission of this heat t0 tl ' t and rlb bed ones of the 

rigidity of the tubes Some experiment .with plain tubes ana r <)( ^ 

same diameter and length gave “ t t_ nbbcdtubes for locomotive boilers, 

irasw " ±o«txts 

[tt a ^^“e™ boitarmay haHs tls cons.dtrably shortened 

° re f q S SS£ couS^«ded tU m a hcomoUve txnler with fewer ho.es in the 
tube plates than would process <* manufacture, which 

consists l^prqnirmg^by rolling, a ttat^plate of the required ^dth and thickness^ 

into the tube plates in the usual n J anner , ran.unc for land boilers, from 

The tubes are made of mild steel, and m sizes ranging, « * 

o 5 in. 

131 . MODEL OF SCHMIDT LOCOMOTIVE SUPERHEATER 
(Scale 1:4) Made in the Museum from information supplied by 
Marine & Locomotive Superheaters, Ltd , 1921 

This represents the form of fire tube superheater for locomotives patented by 
TV W Schmidt in 1900 and 1905, with improvements patented by Mr J . 

•Sri£r£Ss!.vs^§Sj 

S to tubes are replaced by three rows 
drawn up to the he d P ., y t | t ^ e construction of header shown the 

ifSisssHsrr 
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to one end 
be colled 
The 

boiler tu] 
withou 
ended 
box en„ 
effected 


pu element and thus simultaneously through all the elements, to 
ife passage for superheated steam and distributed to the cylinders, 
i o( the superheater in no way interferes with the cleaning of the 
mt'any or all of the elements may be easily removed for inspection 
libit single nut from its bolt, as the latter are accommodated in open- 
l^>)tween the steam chambers. When fitted in a boiler the smoke - 
superheater is enclosed in a damper-box so that regulation can be 
• ^ Inv. 1921-541- SM. 1,424 & 5 - 


I MODEL OF SUPERHEATER HEADER. (Scale 1:2) 
ated bv Messrs Marine & Locomotive Superheaters, Ltd., 1920. 

| Represents a locomotive superheater header designed to sccu ^ gre f ^ 
L of the element joints ; this is attained by the use of mdmed j »nt feces 
and w|dge -headed bolts The model shows the sectioned half of an 18 element 

hCa The header 'is an iron casting placed across the upper part of the smoke-box 
/arched to the tube plate by a central flange through which the wet steam 
Sts Tho tack pSt oAl casting .s d,v.ded by a verbcad part.U mto ^ 

horizontal^ chambers communicating alternately with the wet and superheated 

S t»o P th“ g a„d Jaclmcir/d^e <* 

Issh: BSSsli 

on the bolt 


133 MACHINE FORGED ELEMENT ENDS FOR I.OC - 
MOTIVE SUPERHEATERS Presented by Messrs. Marine & 

T ocomotive Superheaters, Ltd , 1922 

' These examples Ulustrate the 

superheater tubes The bends are orge H True N T McKee and C. H 

r y 1>Sr^^o«ennt" ^b.e stance to the how of hot gases 

through the flue tubes. d afe clampe d together at the 

The two element tubes which are to ^ £ a forging mac hme 

correct distance apart, brought to a A ethe ' r opens them out, and welds the 
which splits the ends where they c g ' T jJ e en( j 1S then reheated and 

opened parts together as sh J y b ,J d whereby the end is shaped as in 

- •“ “ “ 

destructive effect of the high temperature flut g es are tested, 

The tubes are 1 375 m. external diam^and 0 150 m. tn 
when finished, by hydraulic pressure a , P 


t?t tMvrtTMT TDTNTS FOR LOCOMOTIVE SUPER- 

HEATERS Presented J by Messrs. Marme & Locomotive Superheaters, 

These are examples of the form of joint fo J theflS copper washer 

dismantled and is perfectly tight when replaced. 



64 


' The ends of the tube ere enlarged and the 

enlargement form parts of a spherical su ^ c ®‘ d acb : v t * S HEe ends is 

45 deg. bevelled recess round the hole m t h ed with^Mffiwashers 

held up by a tee-headed bolt and a bndg i 

which bear against the back edges of the 8® b r scab l‘a$$®pomcal 

is secured by fitting the L Tee-bolt . wirt i • 

rfu^thtr^ed and the sphenca. surface, on »* 

^n"hort types A the J0 ,nt are shown >«' 

tube^S^*^^ 

cbsmgThfd^%r a a^d^ stopping tbeflow of hot gas^s thr * 
weight 

136 . LOCOMOTIVE SUPERHEATER HEADER. Lent by the 
Chief Mechanical Engineer, Great Central Railway, 1921 

This is a sectioned example of a superheater -hcadei d ^y C Mr j G. 
the elements may be easily removed or replaced It was patent cl y J 

“e^Ys divided 

partitions Alternate compartments are and the outlet ce- 

ments, painted blue by^a ] on ^ dl ^ P t he g to p of the header These passages 
partments, painted red, by a passage along rne y h t b j r elements 

* tlw *' d of a 

shown „fora tuo-cyhnderc„ f nehuvrng -P"" 
the tubes of which are 1.375 m outside diameter • inv > 

137 . SUPERHEATER ELEMENT ENDS Lent by the Chief 
Mechanical Engineer, Great Central Railway, 1921 

These examples illustrate the method of manufacture of the element ends, 
or return bends, used in the Robinson super! heater : settings The 

with tubes secured, and two sectioned ends with tubes 9 55 

138 . MODEL OF " PHCENIX " SMOKE-BOX SUPERHEATER. 

(Scale 1:4) Received 1911 • 

type, patented 7 f superheat the steam temperature being raised from 

gxves a F, which is sufficient to obviate 

37 1 ^ e 8 ^ f , P j ohnw a reduction in coal consumption of 20 to 25 

cylinder condensatmn.^Md to sho t ^ ^ fitfced tQ any existmg boiler 

wthouT alteration. Except tX smoke-box rtself, and ordmary ehde valve* can 
be retamed. 



The . 

smoke-box, 
divided 
each c 
box to 
of the 
other, 



■ consists of two boxes or headers fixed in the lower part of the 
iq each side, parallel to the axis of the boiler, Each box is 
fttdinal and transverse partitions forming distinct chambers, and 
'provided with a group of superheater tubes, passing from one ' 
'TOund the smoke-box, their ends being expanded into the tops 
The tubes at the rear end pass directly from one header to the 
HSaie front ones pass into a divided intermediate chamber which has 
conical passage, below the chimney and above the blast pipe, to allow 
fhe e^ust steam to pass The steam enters at the outer front comer of one 
header takes a circuitous path from the coolest to the hotest part of the smoke- 
box a&dteaves at the inner back corner of the other header. A baffle is fitted 
behind the exhaust pipe which, in conjunction with the cone over the blast 
causes a good distribution of the hot gases around the superheater tubes 
SCass to the chimney The tubes are of small diameter giving a arge 
bfatin* Surface Doors are provided on the bottoms of the headers, and the top 
rhatftbftr has sloping joint faces to facilitate its removal The upper part of the 
2 S 23 £ detachable so that the whole lifted^ 

easily- 


139 . LIQUID FUEL BURNER. Made by the Great Eastern 
Railway Co., i9°3 , - , 

Oil as a fuel for steam generators possesses several advantages, the most 
imnortant of which are that it requires no stoking, is easily conveyed to the 

and consequently txu is ; extensive experiments were 

advantages were early recog, ^ ^mc ™Ihe sixties by Messrs 

work'rthi the disadvantage of carrying o« s 0 ™, 1 o^forttearn'raising is that 
A conspicuous application in this country of commenced 

perfected oil the Great taste ™ m "‘JT £y J, ls spray ed into the fire-box by 

same time, and additional air introduced Y ea Th ray * s burnt in the fire-box 
St but an extern* waif , added where the flame 

arrangement patented by ^Mr H 1 insists of an outer casing con- 

vided with the vacuum brake Itach burner con ^ whlch pass the air , 

taming three concentric a)nes forming z hlch JS dl r ected into the fire-box 

steam, and oil that form the in insufficient the spray nozzle is surrounded 

As the amount of air thus introduced ^ msuffic air throU gh 
by a ring of steam jets forming a blower which ^camies i ^ admitted The 

the two circular orifices into the fire - . y the ^ ra f n p ipe , so that the 

central air inlet of these burners ^ s < - ^ & ball vaIve pre ventmg 

exhaustive action is utilised in ma t | DI)ed if the brake service is of the 

the inrush of ur when the a air supply is provided 

pressure type this economy is not pram , cmnke-box In order to increase 

by drawing the air through a coil pi d bv t b e two burners, an auxiliary 

the quantity of oil that can be effectu , y ^sp ^ y y {rom lt 1S carn ed into 

v* who,e ° f the jet ,s ’ how - 

ever, regulated by a single combined plug l and l lift valve^ ^ cvaporatlng po we r to 
It is estimated that i lb of oil is >pract^ J <1 , 1S the petroleum refuse 

^^rS-burningarrangements arenas 

for melting metal m crucible furnaces or on an open Inv j 903 -50. 26.270. 
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140 . OIL FUEL BURNER. Lent by the Midland Railway Co., 

^^rhis represents the form of oil fuel burner used since '9H for * om ® locomotives 

h' sskctv »p - j. , - . isssisss^ss 

and is atomised by falling on to Jj dfrt Sat through which the oil 

it from a very narrow “Se tower^artof the fire-hole and the oU is fed to 

lows. The burner is inserted in roe lowerpmo holds from 4 oo 

ft by grtodty M* £h and impinges on a fine- 
to 500 gal. The flame is directed un . the fire .b a rs are covered with 

brick wall covering the lower part , tar ted with wood, and any coal fuel re- 

a layer of broken fire-brick. The fire fire-hole The burner can be 

quid can be fc* through the W****”^ ^ «, An adjacent 
started when the steam pressure reaches about to ID. pe sq £ 446. 

drawing shows the burner fitted to a boiler. 

141 . " UNOLCO " OIL BURNERS. Lent by the United Oil 
& Coal Corporation Ltd., 1922. 

These are two liquid fuel burners of 

In the single jet burner the main steam PP y 1 At the front end 

aroind whichVe oil fuel enters by “ik 

of the Oil nozzle a secondaiy an^Jar ste ) ^ ly s h a ped steel nose-piece 

S£^1J»P 

pulverised low-grade solid fuel 


142 . MUFFLED POP SAFETY VALVE. Presented by the 
Crosby’ Steam Gauge & Valve Co, 1913- 

SSrjr^r.s.s 

wh^ it d^s wZnt causing any back pressure The name of the valve is 

a^ontar flat 

valwTaces • this is held down by a helical spring on two similar seats formed on 

central area of the valve, compresses the spring further and causes i t e va v 

Tfla^K 

L?ular d Tyl!nS / wh ^ 

C °'aw U of C die S steam ^The^hole'valve^suTrounded'by a casing^havmg slits at 
twm which is^ewed on to the body and is adjustable vertically so as to vary 

fte vidvf “rin" 8 ^ * 

vS™e showrus s'hi'^diMi'smdfwrth ?Wt ?f?o 8 m ! bearable of discharg- 
ing at the rate of 9,872 lb. of steam per hour at a P ress " re i v 2 ^ 2 iJ 8 r ; q s ;; n ; J42 . 
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143 . LOCOMOTIVE REGULATOR. Made by Messrs. Sharp 
Stewart & Co., 1888, 

This form of regulator valve was introduced about i860 and has been largely 
used In it a small auxiliary valve opens first thus putting the main valve m 
eauUibrium so that it may be moved more easily. , . . o . 

** The steam-head, which fits on the end of the steam pipe in the dome, has 
fnrmed on it a double-ported vertical valve face with side guides. The mam 
valve slides on this and has on its back, above its two ports, a face in which is cut 
I narrow slot that opens into the upper port in the steam-head. The auxiliary 
vaWe moves on the back of the main valve and has one small port through it. 
The stem of this valve is pinned to a rod which is moved by the regulator handle 

at the t :k of the boiler. The same pin also passes through a short slot in the 

stem of the main valve. A flat spring holds both valves onjtheir faces 
1 All the ports are closed when the valves are in their lowest position. When 
the regulator handle is moved, the auxiliary valve rises first until slot uncovers 
+h small port through the mam valve, thus admitting steam. Further move 
ment of the handle brings the pm against the end of the slot in the stem of the 

main valve, so moving it upwards and opening the large ports 

The valves and head are all of gunmetal. Inv ^88- 3 94- 

144 . BALANCED LOCOMOTIVE REGULATOR. Lent * by 

N. T. Lockyer, Esq ,1922. 1 

This is a sectioned example of the double-beat regulator valve patented by 
Mr lockyer m . “3 It ^des.gned to be perfectly balanced and to grve a 

0ne fectly^lanced >W< In V rfie^'eguUtor S shown U toth valv^are of^the same size but 

fre mJde tp!rately The np^er valve is put m posit.on m the ordinary way 

Isssssss 


145 . COMBINATION LOCOMOTIVE INJECTOR. Lent by 
\fpccrq Gresham & Craven, Ltd., 1921. 

1 This is a sectioned exampk , of 

Mr J Gresham in 1884 and 188/ moun t ed on lt , and is designed to be 

m"crfy to flange through which both the steam supply and* 

“S S on locomotives, in preference toother forms of feed-water 

pumps, owing to their simplicity, a " d , , whjch may y be caused by the 

at thetottom' ta eTpandmg steam and ,^i ^T^t^ to 

injector body, but the contracting c g vertically Normally the 

lower half being fixed and the upper half free to s ^ ^ ^ on starting, 

upper part rests on the lower so .as to * fonn :ontmuo ^ ^ ^ ^ f 

the two parts are forced apart by the , : ® d by the partial vacuum 

escape between them. When the ~ ombming cone and condenses the steam, 

^vacuum^s^rmed'whic^^wa fh e t ^rough <i the ^uce a iretween C fche 

sawra « S» s " by *? water “ 

force ffpen the back-pressure valve and enter the boil . . t 
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The steun, water and overtow are aU — 
screw-down valve is fitted between the ba p . j nv> 1921-591. 

injector is made entirely of gunmetai. 

lit DRAWING OP-COMBINATION HOT WATER INJECTOR 
FOR**" LOCOMOTIVES. (Scale full size.) Presented by Messrs. 

Da S Rector do ; .gnM r S with 

would be too hot for an ordinary inject h “ { * cJ . water renders the injector 

“ 2 » and reduces the coal consumption and wear and 

nozzle. The steam passes first by < • forcing nozzle and prevents the 

a conical stem on the valve fits into the end ottnt lore n^ ^ * The ^ ^ 

steam from entenng it until the valve has ‘ { near t he lower 
moved axially by a rack-and-pimon gear ifa small gap m its 

end of the combining cone which has, a . 'through a non-return 

sides communicating with the auxiliary over c < - . , terminates, 
valve, with the water supply Above tins ; gap the wn that 

mwns^of a^pivoted'lcver the utherend Ljtoch a ^^™n\cnt°i^ necessary C on^hot 

“y th “ of the #tn ~ 

escapes through the overflow Trieste* , „, ves ul) , tb energy to the 

forcSg nozzle '""Vmcret C '’ Tte jJSKlt the cSnbmmg 
^ont cSsthe flap nJfe. and the tack 

alo drawn m through the supple- 

IHli 

injector is made entirely of gunmetal 

147. DRAWING OF LOCOMOTIVE EXHAUST STEAM IN- 
TECTOR Presented by Messrs Davies & Metcalfe, Ltd ,1921. 

“0 lb'* S Supplem“hve steam jet Enables it to feed agamst pressures up 

any 01 or water from . P ; t meets the f ee d water flowing in from 

central exhaust nozzle at the « h 1 * steam ]$ condensed and impa rts Us 

'Smmss i 

sss3£a=-- - 
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ThA suDolementary nozzle is placed in the centre of the casing at the entrance 
to iemain P exhau 3 t nozzle ; a small central jet isprovidedforthe supplementary 
m and an.annular jet, surrounding the central one, supplies live steam for 
working the injector when no exhaust steam is available. The water regulation 
Effected bv moving the exhaust steam nozzle axially by means of an eccentric 
Sn?nd external handle. A combined steam amfrdelivery fitting, placed on the 
, * a- jailer contains a check valve and the two live steam valves The 

valve by whiSh the exhaust steam enters the injector may be held closed by a cam 
when necessary. 

148 . MODEL OF RAMSBOTTOM’S WATER-SCOOP TENDER. 
(Scale I '6.) Lent by J. Ramsbottom, Esq., 1893. 

This represents a locomotive tender fitted vnth Ramsbottom's arrangement 

Western Railwayed now adopted 

reSt F°rom tSuom of the tender a ^ ‘argejecUngular 

of the trough, and is P r °videc wi d on a horizontal axis round which 

scoop 10 in wide and 2 in deep, which is earned on an^ ^ ^ ^ The model 

it can be rotated so as to be well c ea tender and there closed by 

shows the delivery pipe enter g carned to the top of the tender and 

a flap valve, but in practice the pipe is -anally ca a P The extra hft thu3 

then turned downward so dispensing h the hour the scoop picks up 

InV l8 «- 233 " 809 - 



rolling stock. 

B’SSSgMMM 

fr^Kguard wSseSSe it outside (see Nos. 152 and 157)- 

era -«bu,. & 

struction In the stage coach traffic the inside passengers, represent g 
mid the highest fare, the outside passengers or second- 
dl wSakS ata Xed rate, while the p^r could not avail 
themsewiof the service. With the early railways tret-class passengers 
were orieinaUy pro..ded for, then a cheaper accommodation, was 
added fof the second, while the third-class, taken at a rate established 
bv Parliament were most unwillingly accommodated by the companies 
who forXy yeare, displayed considerable ingenuity m attempting 
to di's ourTcheap travelling" Some of the earliest third-class vehicles 
contfsted oi open wagons without seats, and implement was so slow 
that even in 1845 many coaches had neither windows nor lamps , 
l^nt 1870 however, it began to be generally realised that.it was 
upon the 7 popular traffic that the receipts depended, the amount of 
d«d weight carried and the capital invested in superior coaches 
bein" out oi proportion to the paying load conveyed by them even 
at the h gher rate charged. In carnage construction the increased 
length and capacity of the vehicles have been followed by the use of 
oUed-steel bekms in place of wood for the under-frames, and by the 

of wL instead of a long rigid wheel-base. The buffers originally 
used weresimply pads strengthened by metal bands, while the carnages 
were hooked together loosely like goods wagons, the present system 

dose coupling being introduced by Mr. Henry Booth, who, in 
1836 patented the now general right and left threaded screw coupling , 
automatic couplings by which the vehicles of a train can be connected 
together or detached without a man having to P“ s betwee " th £" 
have been very generally adopted in America and the warier has 
reeved much attention in England, where however tin 1 double 
buffers used in place of the American central buffer* add to the difficulty 
of the problem. 

The earliest coal wagons were no larger than 
haulage ; general merchandise was carried on 

but wagons with sides were in general use about 1840. Traffic and 
iermind conditions in this country have caused the retention of low- 
capacity wagons for normal use, but in America large bogie wagons 
were adopted many years ago. Steel wagons of about 10 tons capacity 
are now much used, while for mineral traffic high-capacity wagons, 
holding dp to 50 tons, are being employed where possible, as they 
increase the ratio of paying load to gross load, thus increasing the 
earning power of the train and at the same time reducing its length. 

The first street tramway was opened in America m 1832, and they 
werJ^intmduce^intcTEngland by Mr. G. F Train in i860. Horse 
traction was general until about 1883, although some lines were worked 
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bv cables or by steam or compressed air locomotives. Since that time 
the horse has been gradually displaced by the system in which 
mechanical ‘power is electrically transmitted to the vehicles. The 
omnibus type of body, adopted at the beginning, has persisted, except 
for open vehicles where transverse seats are'used. . 

For carrying traffic safely at a high speed the power of rapidly 
arresting the motion of a train is so essential that the early hand brakes, 
applied to a few vehicles only, have been replaced by those simul- 
taneously applied to all the wheels of the train so as to secure the 
maximum of retarding action. Chains or shafting were at first used 
to transmit the power to these continuous brakes, but air pressure, 
introduced in 1870, is now the means generally employed, lhese 
air brakes come into action automatically, should a pipe or coupling 
break and they will stop a train moving at 50 miles an hour within 
a distance of 1,000 to 1.500 ft , depending upon the state of the rails. 
Recent improvements render the brakes so quick-acting as to obviate 
danger ansing froA delay in the application of the brakes to the rear 
vehicles of a long train. Continuous brakes are now being applied to 
fast goods as well as to passenger trains. 


CARRIAGES AND WAGONS. 

14 *. MODEL OF TIMBER RAILWAY AND QUARRY TRUCK. 

(Scale i - 10) Made in the Museum, 1904. Plate IX, No. 1. 

The models shown were made 

above its level, the line thus having an average gradient of 1 in i6_ 

The wagon-way consisted ol rectangular ra Is damage from 

SehoSsTt e , Ct t e he ^bwereTniTdebyhin deep, and were laid to an inside 

8aU fL° f t 3 r„S was earned on four cast — f "dm 
inner edge to prevent them from leaving the ^ ^ whegl wag fixed 

brass bearings secured to transverse bea ^ inde pendently The loaded truck 
on each axle, the other being fret t P man walking behind it, who 

descended by gravitation and was c ° nt ™ lled y accomplished at each rear 
could retard the four wheels ' «£» f. Iy jSer which was drawn 

wheel by a wooden brake block pressed on t y d b a handspike 

down by a chain wound on a drum, ^ k { «’ c /XlIwem braked by actually 
and retained by a ratchet buns provided which could be thrust between their 
locking them, two iron bolts being p 0 f ^hc truck 

spokes by means of levers and rods .oper ^tedfrom the rear |0t t < = ru 

p The return journey was made by were X removable. The 
and placed mside tte truck the d ^ had a whee i.base of 6 ft. The 
truck measured 12 ft long by 3 5 f d , had flanges 3 m. wide an$ 

wheels were 19 m d.am , 6-5 ... w'de on tba * f “ d " d aa wa5 fSur tons, and 
1 m thick , the axles were 3 ra. dura. The load carried 27 ,S 5 r. 

cost of each truck was 30/. 

,50. MODEL OF RAILWAY CARRIAGE fifc 5 )- £ $ 

Lent by the Lancashire and Yorkshire Railway Co., 95 - 

This model represents the " ? xpe S 1 “ t '| 8 ^foruseOTrS 1, Stockton and 
SS&i Railway, “imTw^ fhen gently constructed for goods 
traffic. 



The carriage consisted of a tody. served^ bXrs. It 

^3tMr.«£=-. « rs»5ns 

Stockton and Darlington being one shilling. 

151. VIEWS OF THE LIVERPOOL AND MANCHESTER 

- twelve 

mZ interval been improved by the provision of a roof Inv. 1897 44 

152 . PRINTS OF EARLY ROLLING-STOCK OF THE LIVER- 
POOL AND MANCHESTER RAILWAY . * . 

These aquatmts, published in 1833-34. record with considerable detail , 
^^av®, disti n 8 uls fl|..S baa^s^iich ^ Tnnes,^ t | ie ^ ox ’ seat 0 f the foremost 

i="S5S£SHsS=S= 

TWo^ds tracks are short four-wheeled vehicles without sides, while for conveying 
£^°r to ^ trucks are used, the requisite length being obtained by leaving con- 
siderable space between the buffer-beams Qc ^ __ ^ u called the North 

rectangular iron tank instead of the far f,®c wooden bareel^ ^ ^ & ^ ^ 

153 . PHOTOGRAPHS OF EARLY RAILWAY CARRIAGES. 
Presented by the London and South Western Railway Co, 1896 
These vehicles which are still in existence (see Nos 154 and 158), were used on 

Wadebndge ItalTOyTua mineral line, about 15 miles in 
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A r^ndon and South Western Railway in 1846, remained in its primitive state 
PL t88o when the Great Western connected with it at Bodmin ; in 1896 the 
fimion and South Western joined it to their system at Wadebndge. Till its 
Aversion to’ modem arrangements, the line was worked by two six-wheeled 
^minted locomotives, one of which was m reserve, and a number of hopper wagons 
together with the four passenger vehicles shown in these views , the passenger 
traffic was, however, confined to the 7-5 miles of line between Bodmin and 

Wa The rl co g mposite carriage has a central first-class compartment and a second- 
class compartment at each end, all upholstered in blue cloth and lighted by two 
lames in the roof, together with the side windows ; each compartment is 4 5 ft 
r g P 6 ft wide, and 5 • 75 « high, ‘ h « height from the rails to the top of the 

r-nnf is 8-4 ft. This carriage is now preserved at Waterloo Station 

The second-class carriage consists of one compartment, io ft long which seats 
sixteen persons, while the two third-class carnages are open trucks with seats and 
side doors The wheels are of cast iron 25 in diam. and support the vehicles by 
sorings • spring draw-bars are fitted, but the buffers are formed of stuffed leather 
oads g or els P e ofsohd wood, and the coupling was performed by slack chains oily 
P In the frame is also a portion of an ordnance map showing the Ime together 
with some other photographs of the rolling-stock. 


154. EARLY RAILWAY CARRIAGE (Scale 1 8 ) Made bv 
Messrs. Braun & Co from information supplied by the London and 
South Western Railway Co , 1913- „ j „ y J . . 

This represents a second-class carnage built for -th r > Bodmm . and Wadebndge 
Railway about .837, transverse 

mmmmm 

zpli Stw d r gjs 

J£t! mclmeTlS lo a— date the Spnng pms The buflers are of 
solid wood with iron bands round their onto prov id ed for coupling 

Two^LTa^^ 

WC1 The original carnage is preserved at Kingston-on-Thames Station^ g M ^ 


155 PHOTOGRAPH OF EARLY RAILWAY CARRIAGE. 
Presented by the Dublin and South Eastern Railway Co 1907- 

This carriage was built in 

Kingstown Railway, and was ' the first railway opened m Ireland , it was 

1834 was about 7 miles long, and was the first rauway^ 1 The 

ongmally laid to the 4* 7 f t gauge Uh Eastera Railway system The 

line now forms part of the . has four compartments, three of 

carnage was for second-class pa* g a It has a r00 f supported 

them holding eight persons and the other one on y cushions 

on iron pillars The ends arc closed but .the > sides are op ^ ^ f 

were provided for the seats The “ rr « m b ^ h a ^ hee i-base of 10-5 ft. Side 
it is mounted <?n four wheels 4 * buffers were used The carnage is 

buffers are now fitted, hut when built ^ ^tal b^^ ^ of wrought iron, bull- 
shown standing on some of the * ^ They W ere keyed into cast-iron 

headed, and weighed 40 lb per yd. wiien n y i nv . 1907-26. 

chairs secured to granite blocks 


156. PHOTOGRAPH OF PASSENGER CARRIAGE OF 1838. 
Presented by the South Eastern of We.hngt™ 

for the^an tmbu ry an d Whits table , now part of the South Eastern 

and Chatham, Railway. 



7 6 

The length of the earlier coach, oyer *5®“ dofthe'latterVt' ftf °The vehicles are 
^mtt^otS, 0 ' " covered with p.ntcd canvas^ ^ 


163 . MODEL OF DOUBLE-HOPPER COAL WAGON. (Scale 
i . 16 ) Lent bv Messrs. Sheffield & Twmberrow, 1905. 

1 'xi represents^ a large steel wagon ol the form proposed and patented by 

Messrs. G. H Sheffield and J D. IWtaw* ‘ a '^7e rat.o of paymg load to 
The use of such wagons is estimated weight by about 20 per cent., 

gross load and the earning power of a tram of given however, some 

It th* same time reducing the length of the tram Jherc^ ^ ^ 

objections to their generalise, c hiely 11 but high capacity wagons of 

^ mineral 

‘ r 1he nagon .s formed » . double ^"fate 

carried on two four-wheeled bog attached to the heads toe ks 

girders with angle-iron booms, tapered a ‘ d toRet h er by the ends of 

These serve as the mam frames, being « and tied toga c J* ^ 

the hoppers and also by transverse bulb bar » at the t ^p longltudma l tie 

“SSBgiSgisi 

5S£:vsi.r““~ 

164 . MODEL OF TEN-TON WAGON. (Scale i • 8.) Lent by 
the Great Western Railway Co , 1908. 

This presents a type of wagon used on the Great Western Railway ; it is 
budfenS of steel and is fitted* with the form of e.tfier-side brake patented by 

Jj nk ® - " rti^ lever on it, and a longitudinal motion of the end of this 
brake shaft ha pulling m the opposite direction tending to keep them 

nair of transverse shafts carried in oea g „ wnri nf it ' these two 
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mmsmms 

‘° m. diam , with a wheeze of, ft . «4 

165 . MODELS OF CARRIAGE AND WAGON BOGIES. (Scale 
i • 8 ) Lent by the Leeds Forge Company, 1901 

The employment of long railway carnages and wagons was 

P fS d pll fpre"^^ 

Strength and the means of atUi hment "thou “y^ one -foarth 

^ “^d!‘S co aws carrying 30 tons have been bn.lt of a tare 

Wa Th?s°maScr model shows a wagon bigic for the 

Each end of the wagon underframe is suppirted ^ b ' a fixc ° d 1 ^ on the tran- 
frames of the bogie, and by a central P 1 ™ 8 • f ^ axle-boxes by 

sens, the weight of the bogie is transmitted to the tops 01 tnc 

plate springs, whose ends are held by lugs fixed to the frames 


MONORAIL VEHICLES. 

166 . MODEL OF GYROSTATIC MONORAIL CAR, (Scale 
t 8 ) Lent by Louis Brennan, Esq , C.B., 1914 

The use of the gyroscope, as a means patented' by' Air Brennan 

upright when standing or running on as g , rrangc ment of the gyroscopes and 

rss s=l. - - s» »- — 

about horizontal axes situated a ° r ^ all ^ ther ^\re capable of turning about 
mounted in frames which are geared g ■ ® f whlch ls lt sclf mounted on 

vertical pivots earned at the ends ol a t^nsvers 0bCopes a re necessary to 

an axis parallel with the length of the car. gy rad / us When the car is 

enable the car to run in either direction on 1 cu a ^ ten(img t0 overturn it 

standing upnght with the gyroscopes runnmg^ g tats) t0 tum or 

causes the gyroscopes (which with them frames^ ^ order t0 resto re the 

precess in opposite directions about the accelerate this precessional motion 

car to its equilibrium position it is necessary to accelerate 1 
which action brings into play a righting couple , gearing at a 

The outer end of each gyroscope spindle which, 

reduced speed, while each gyrostat has an outwardly J body of the car 

slides a block pro vided with a downwardly pro] ectin D pi 



ire tad horiiontal surfaces, exert > Rforee°tradS^ to acce!erate*tiu 

^hen pressed mtomllmg^ntac so« proportional to the re 
precession ot the S^' d t he torfSe <S onTside of the central position th« 
Scra^ardfypr^cting e piii^re ^id<^^ te^atos r^ml^oton^bjr canwurfaces 

JSStoht tta.V of which is 
^mtpd hv a ledge There is also another /cam-surface on this side, forming a 
of the ledge and when the pin is in either groove the gyrostat 
teller ca^^come mto contact with its co-operating surface The cam -sur aces are 
arranged so that the acceleration m one direction is caused by thespindleofone 
evmstat and that m the opposite direction is caused by the spindle of the other 
gyrostat’ The two pivoted frames are connected together by a helical spring 
ftUched to upright brackets, placed on the transverse axis but beyond the pivot 
*n£s so Z when the gyrostats process, the spnng tension also introduces an 
accelerating force which is sensibly proportional to the displacement. 

The operation of the mechanism is as follows . — , . 

On the application of a tilting couple to the vehicle, precession of the gyrostats 
takes place and is assisted by the spnng and by one of the spindle rollers which 
comes mto contact with its ac&lerating surface During the righting 
gyrostats move away from the central position and the projecting pm of the other 
gyrostat is lifted clear of its ledge and is moved inward by the spiral guide \\ hen 
the equdibnum position has been passed, the action of the roller ceases and the pm 
of the other gyrostat is brought mto contact with the ledge, so that the return 
motion of the gyrostats is at first retarded by the factional contact At a certain 
point in this movement the pm slips off the ledge mto the groove, retardation 
ceases, and the roller on this side comes into play, so that accelerating force « 
again applied accompanied by the return of the gyrostats to their central position 
and of the vehicle towards its equdibnum position Any slight deflection is now 
corrected by a repetition of this process, and the amplitude of the oscillations is 

quickly reduced to zero , , , , 

The car is mounted on four grooved wheels arranged as two bogies the frames 
of which have horizontal as well as vertical pivots The driving motors are 
mounted over the outer wheels, with which they are connected by gearing, and 
the axles are connected b> coupling rods Current is supplied by accumulators 

° a Mr Brennan’s full-sized car is 40 ft long, 10 ft, wide weighs 22 tons and 
cames a load of from 10 to 15 tons The gyroscopes are 42 in diam , and each 
weighs o-75 tons ; they run in a \acuum at a speed of 3,000 revs per min I he 
control is by compressed air and the current is supplied by two petrol electnc 
generating sets. Inv ‘ I 9 I 4 ~ 55 ^ 


167 . GYROSTATIC MONORAIL CAR. Presented by Mons P 
Schilowsky, 1914. 

This model shows a monorail car stabilised by a gyroscope which is controlled 
in the manner patented by Mr. Schilowsky in 1909. The arrangement of the 
gyroscope itself is, however, that patented by Mr K Scherl in 1908 A single 
gyroscope, with its axle vertical, is earned in a frame which is pivoted on the car 
about a honzontal transverse axis ; this axis is placed below the centre of gravity 
of the gyroscope and frame, or gyrostat, so that the latter is unstably mounted on 
the car It is claimed that this arrangement of gyroscope enables the car to 
travel round curves of ordinary radius without the use of a second gyroscope 
(see No 166), that the gyroscope need only run at a moderate speed, and that it is 

more easily controlled ,, , , ,, 

When the gyroscope is spinning, the car will balance itself on the rail, and the 
application of a force tending to overturn it results m the gyrostat processing 
about its honzontal axis As soon as the gyrostat leaves the central position, 
its weight automatically accelerates the precession, brings mto action a righting 
moment, and brings the car back to and beyond its original position The 
evrostat does not, therefore, process in one direction, as a neutrally suspended one 
would do, but oscillates about its central position causing the car to oscillate 
similarly but with a phase difference of 90 deg If the gyrostat were left to 
itself these oscillations would increase in amplitude until the car fell over, .and 
permanent stability can only be maintained by applying additional accelerating 
Lees, by means of suitable mechanism, so as to damp out the oscillations and 
bring the gyrostat back to its central position when the car reaches its equilibrium 
position. 



79 


Thfl orecession of the gyrostat is controlled by a heavy pendulum mounted Ion 

laterally A similar mechanism on the opposite side of the car acts m conjunct* 
""theirs ‘^e quadrant are 

2 £ car! S£££i«3^-m - 

the gyroscope is also , "“tor dr^en. It n, mi tenc W«^^^ u miu , e wlth the 

of ordinary cars and gyro-cars alternately the cot b _, 8} SM 443- 

special form of coupling shown on the model. lnv 1914 5 


TRAMWAY VEHICLES. 

168 . DRAWING OF FIRST TRAMCAR USED IN AMERICA 

(1832). (Scale 1 16 ) 

This represents the 1 first horse car bu.lt 
structed by Mr. John Stephenson in 3 , " coac h wlth three com- 

railway, which was opened in 183 . , , j rom a se p a rate spnngless 

partments, and this was suspended bytet^T *npno 1 u ^ 

underframe earned on four wheels The driver s seat W* 1 ™ long 

wheels were 3 ft. diam and the wheel-base was 3 it . 00 > ^ ^ 

and 5 ft high 

169 . MODELS OF TRAMCARS. (Scale 1 : 24.) Presented by 

z S'.” ".S' “ c r «- - 2 irs 

axies, whether two or three in number, a radiate horizontally when the 

by segmental gear in such a way as to cause them to radiate non l868 _ [6 , 

horse pole is pulled sideways on passing a curve. 

170 . EARLY ELECTRIC TRAMCAR TRUCK. Presented by 

the South Staffordshire Tramway Co 1912. A . Dickinson for the 

This is a four-wheeled tramcar truck built in 9-by^ tram opene d m thls 
South Staffordshire tramway ; this was the second coUectlon / and the first of 
country with the overhead conductor sy ft ge and was originally 

the kind with Bntish equipment. The line is oi 3 5 8 & 

worked by steam locomotives. 
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. ^ +«rn nr^sed steel side-members, connected 
The truck has a frame composed o pre transverse channel bar ; this is 
at the ends by angle-irons and at the cent l and.thccar body was 
carried on helical spnngs placed on 1 *? 1 To „f the ade frames 

mounted on eight springs ‘ P k^ Messrs Parker of Wolverhampton, are of the open 
The two motors, made byMessrs tar ^ ^ mlddle a hora0 ntal bar 

type and have two-pole magnets ea £, P" “ g b connected at the ends by 
with a held coil on each side of '' The magnet^am ^ ^ ^ attachcd c t 
yoke pieces having P™J' c ‘'" 8 ^ a ^l , or the armature shaft and running axles 
iron side frames in which the « »™ 8 sup ported between helical springs 

are formed The inner ends of the motomare sup,m connectc d with the 
resting on the central frame bar and the i aimature smut ^ armatures have 
axles by double helical steel gear g undersides are partially protected by 
smooth cores and are drum wound , holders are wooden levers 

brass shields bolted to the ta*ld> The brushcs piece s of 

pivoted and held m brass V 

carbon 20 mm diam placed lei gt b whlch wele drawn together by 

blocks bolted to the levers, «« “P^, f d cach motor a rc connected in parallel 
india-rubber bands The fu ur he d “11^1 ear ^ ^ ^ ^ d that clthcr motor 
and in senes with the armatui it , , the necessary varying resistance 

was 22 ft. long and 5 -8 ft wide, its weight unloaded wa*6 Mons^ I9J ^ 2<>} 

171 . MODEL OF MAXIMUM TRACTION TRUCK. (Scale 
1 • 4.) 'Made by the J. G Brill Co. . 

This represents an electric tramcar underframe mounted on . a . pair o h 

ssansf r. IKS' » ~ -* -■* — i 

*° *The ^ruck ^a^orre-piece^forged^stcel^side frames which are securely braced 
togethe^ by two cross-bars The frames rest on helical spnngs P^ced on t 

rnmmmm 

mmsmms 

spring is compressed and theload on th smmi ^ ^ ^ ^ 

bar supported by sp g e axle-boxes are self -oihng and dustproof. The 

Sfand Ire applied to 

^th^^ 
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The car underframe is a rectangular wooden franiework strengthened by 
several cross sills, cross-braced at the centre, and provided with doors m the floor 
olefle motors The end platforms are supported by knees or cantrlevMS 
bolted to the htain frame, and curved angle-iron buSer beams are fitted at the 

catUrtfhoused umlTrth^l^omns^hen notoiTuse! 1 * Radscm^rs^hich can be 

JlfcedtotmlTtece" tee" the 'it* The length oTthe car body « ao ft. and the 
overall length is a 9 '5 ft. Each truck with its motor weighs about 2 ; ton^ ^ 


172. MODEL OF HIGH-SPEED TRUCK. (Scale 1:4-) Made 

irbtn electnc serviceTwhere single cars are run at speeds as high as 60 miles an 

pivotTnd^de" bearing plates? which is lowerwoo?3en 

mounted on four elliptical bars 

Helical springs are placed application of the brakes 

that the spring-base is The brake-blocks are suspended 

does not result in excessive tipp ng . . connected by cross-bars, 

by double Imks from byK mounted at /he centre of 

S-SHSSsSriS; 

is bolted to a cross-bar supported on spnngs on the tran cars 

truck of the size shown woidd be of * J-3 *> I “f • ** “ s 0 "“ le5 an hour The 
weighing up to 20 tons and can be run at speeas up 1 0 
wheels are of chilled cast iron 33 m diam , and the whcel-baae is 6 ft. ^ 


173. MODEL OF ELECTRIC TRAMWAY TRUCK. (Scale i : 4.) 

Ma ?h, S b fepien J ts^ “ type^eqnal-wheekd, centre Cnct 

an y d M to some extent fl L countV, "f « ■ ^£5 “bmp cu" 
services where speeds up to 30 miles an hour a e placing the motors 

curves and prevents derailment forging, and these are 

The truck has two side frames, « # topverSom for the motors. 

connected together by angie -bars at the ends, horns are connected 

^Cglt^bTat^r »,Son a bolster imposed of 
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lw> it'd pbt«, until wool ,“‘th.iot*rtX« fS^ 1 .ntoiwi I to lb. 

frames by spring links placed I mmJ^ P 0 ^ spr ings of these links when they 
of the bolster on curves is c h u S are fitted between the frames and the 

swing laterally. are applied to the inner sides of the 

tops of the axle-boxes. ,, ^ n j cs f rorn the transoms ; they are connected 

wheels, and are . sus h ^ d ^^™ by cenUal adjustable levers to apply the brakes 
by cross-bars which are acte “ P° 7 renewa ble brake shoes are attached to the 
&Z&XZ "Sbra”e ab tr:ads and flanges of the tires so as 

‘° ’SSSS&t by two 

a motor is mounted directly on the axle, mi aR> of chl u e( j cas t iron 

supported on springs ™‘ e ™' el f d " Th tnick shown is suitable for a car 

^^/totwithtuIpmTnt'LVUsengers. lov. SM. *93- 


174 MODEL OF TRAMCAR TRUCK WITH RADIAL AXLES. 
(Scale" i : 6.) Lent by the Warner International and Overseas 

E "raTrepr^’ ^lectaftramcar truck fitted with the arr^igement^of 

ss=i^=s:-s= 3 i 

mmmmm 

mmsmm. 

W?he aSon oftle rails on the wheel flanges and the links «. swinging raise the 
SS giving a gravitational control which restores the arie to its 
noS position on leaving the enrve No taaiing pressure comes on the centre 

SSTSgjgsi sggil 

sssesssass 

to the rails when the flap is pushed backward by an obstacle me guara 
^“odTshow 0 " Sp^nte™ four-wheeled tramcar truck for the standard 

vehicles. 


WHEELS. 

175 . EARLY CAST IRON WAGON WHEEL. Presented by 
H.G. the Duke of Rutland, K.G., 1904. 

whS, tat in°r 7 34 Srngle W cast-. ton "wheels were in use on a wooden 
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mitoav near Bath. The example shown, however, is a narrow single flanged 
a ir o n w heel for running on metal rails, and is from the cast-iron edge-rail 
lirm connecting Belvoir Castle with the Grantham Canal where it was m use from 

' 79 The Xel is now 23.75 in. diam. and 3'5 in wide on the tread, into which 
however a deep groove hii been worn, partly owing to the very narrow face of 
S ’ It ran loose on the conical end of a fixed axle and was secured Iby ' a 
wito and spirt pin , the arms are curved so as to prevent fractumby mg 
stresses after casting 

176 . MANSELL'S RAILWAY WHEEL. Contributed by the 

C T— “S— SbyMr R. C Mansell, 

llss^ 

together wrth metal plates, but the latter are now generally dispensed wrth^^ 


177 . RAILWAY WHEEL WITH BROKEN TIRE. Presented 

bv R. Brotherhood, Esq., 1861. * 

y This wheel made by Mr Brotherhood, has a wrought iron boss, arms, arid 

wheel ran r r 5 ,ooo miles after it had been fractured lnv 53 ' 


AXLE BOXES. 

178 OIL AXLE-BOX. Contributed by D. Dietz, Esq., 1862. 

HI Is®ia£-S£sr-'SS 

179 . ROLLER BEARING AXLE-BOXES. Lent by the Empire 

R °The use of filers for the reduction of 

nsed, mounted in cages which 

keep them parallel and prevent cross-wmdmg ^ a ]0urna l 4 in. diam. ; 

One example shown is a railway carnage axle b n ^ ^ posltlon by a 
in this there are eight rollers 1-75 m - . , f a d on tbe cas t iron casing 

gunmetal cage. The rollers run on *be aucle rtseH and on^ ^ 

surrounding them, no hardened races be “g P d d Thjs has eight 
an axle-box for a tramway car with a J ournal J 5 

rollers i in. diam. and 6 m. long, sln 'lJ“ L^“ n fnc , 10n especially when starting 
These bearings greatly reduce the rolling lnction esp^^ y^ g _^ ^ ^ 

the vehicle. 
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BUFFERS. 


Contributed by Messrs. 


180 . BUFFER FQR ROLLING-STOCK. 

projecting collar at the neck of t , d 1S nvc t e d to it ; a volute spnng 

the plunger has been i pUced m p d while under compression, is fixed 

b" d cot” secured by lour mocking .ugs iorming bayonet 

joints. 

181 . RAILWAY BUFFER AND DRAWING. Lent by Messrs. 

Ibbotson Bros. & Co., l8 f m , bsorbm the conC uss ra ns of rollmg 
These show in section a modern bunt reduced tail, on which 

stock. It consists of a solid steel head and plun^r with a reduced ^ wrcBch 

a flanged collar with an elliptical exterior , . y plunder The plunger 

shown, be screwed up solidly agamst the shouUer oathtjtag* volutcVng 

unde^inMis^deralfle 1 completion* ^ the'plu'^ger ^sse^aiul is* so 

shown. 


COUPLINGS. 

182 . MODEL OF LINK AND PIN COUPLING (Scale r . 8.) 
Tent bv A. H. Higgins, Esq., 1900. 

This form of coupler was, until 1880, almost universally used for goods wagons 

shunter had to remove the pin by hand and replace it a tc T T 

serted, the whole operation being both difficult and dangerous ) 

183 . MODEL OF AUTOMATIC COUPLING. (Scale 1.4) Pre- 
sented by Louis Sterne, Esq , 1895. 

The model shows a pair of buffers fitted with a form of coupling introduced 

° ft £,Xtos" 

mmmmm 

roller, by gravity, returns to its supporting position 

184. MODELS OF “JANNEY" COUPLINGS. (Scales i. 4 
and 1 : 8.) Lent by the Rt. Hon. Sir F. J S. Hopwood, K.C.B., 

couplm8 ' and ,ts use ha3 

smee been greatly extended to rolling-stock of all kinds. 
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The Tanney coupling consists of a steel jaw fitted on one side with a knuckle 
or L-shaped lever turning on a vertical pin; this knuckle, when being swung 
mward lifts a locking pin which subsequently drops and. so prevents the return 
of the knuckle. An identical coupler is fitted to the end of the adjacent vehicle, 

lt m Z way Interferes w.th the pm bang raised when disconnecting ] 


Tn\r rnruvm. 


185 . COMBINATION AUTOMATIC COUPLING. (Scale 1 : 4 -) 
Presented by T. Wharton Ford, Esq ,1911 . 

This represents the coupling arrangement patented by Mr W S. Laycock 
in rSSo Tt is intended foV use during the transition stage, when automatic 

iSHg 

“ me Wrth tHe ordinnry couplings When m me the coupler is held up by 

3 ^Tn^The* coupl^shown 1 tlm^knuckle^lo^ec^by a on|a 

recouphng without having to be opened by hand. 


RAILWAY BRAKES. 


. 4 and 


186 MODEL OF A CONTINUOUS BRAKE. (Scales 1 . 

van, and which, by gearing, wind, o« the b ake,. ^co ^ ^ ^ 
spring, throughout the tram The H ' an bc r e [, jase( t an d :,o the spnngs 

van, where also is a clutch by which t t> fe ■ , h t 0 that the brake 

be allowed to act A flexible cord runs the length at the tram^ ^ 

can also be at once applied by the engine u ave { x . eu sufficiently powerful 
some features of modern appliances it could never have been surnc^ 

for the requirements of the present day 

187 . MODEL OF THE WESTINGHOUSE BRAKE. (Scale 
1 : 4.) Made by the Westmghouse Brake Co., 1880 

The Westmghouse continuous ^automatic pres™« brake accident the 

TheSyStem 

was patented by Mr. George Wesrtmg con^uoUbrake most extensively adopted, 
The Westmghouse is the form of contmuou vertical direct-actmg air- 

and m a tram so fitted the en g ne 1S P .. The air so compressed, after 

passmg^tlmough^ a & regulator n valve under th^camages 

made union ' 
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. . _: r rpcprvoir is fitted, and also a 

To the engine and beneath ^ iston rod o{ which is connected 

cylinder containing a single-acting pis , P f this piston is caused 

Jith the brake levers of each vehicle. The »tum sw»e Each air 

by the action of a helical s P nn 8*. ^ triple y 8 j ve( which, when the pressure 
reservoir is fitted with a box contain iing P ^ air reservoir and the 

m the train pipe is recced, °^ s JL c ° n ca nf^ce out the pistons and so apply 
brake cylinder, so that the compressed a . through the failure of a 

^ brakes If, therefore a train » resulting fall 

draw-bar or like accl ^' ^akefth^oughout both ^rtions of the tram. On 
in pressure at once applies the brakes tnr g i whic h the air pressure 

the engine and also on * applied as required. These 

in the tram pipe may be 5 DO hcation of the brakes may be rapid and 

valves are so constructed thi * theap; P h^on demand Gauges are 

powerful or only moderate, as , b wbic h the pressure of air in 

fitted both on the engmeandm the gua d Y made tl \ e brakes rcmam 

largiTstore^of compressed a,, restores the tram 

^'^ThemSel'shOTrea^op-whceled canroge ^™ e ^|^^^ u *^^e S bhScks U to 
brake The arrangement of brake e , wltb j pressure, by the 

each pair of wheels are simultaneously applied and lt , tnple 
outward movement of the brak ® P^° f ns and the engine reservoir with a 

valve are arranged n ® a * j*je side «. model is carried, and the 

hand air-pump are attached to th > tahte on of flexlble tubijlg 

me Thi^larpe adiacent wall diagram shows the arrangement of the air pump 
the ^rrver f aifd Uie ^nple v*5 together with the gen 
brake cylmders and reservoirs. inv 

188 . WESTINGHOUSE BRAKE GEAR IN SECTION. Made 
by the Westinghouse Brake Co., 1888. 

This is a full-size example of the ■i.wdTrt *}f °“* r s ' 7^°^“ 

^temm'lhat Z tnpk 

SiSEswfe assrfiaas; 

189 . MODEL OF AUTOMATIC VACUUM BRAKE. (Scale 
i : 4.) Lent by the Midland Railway Co., 1897. 

This shows a carnage underframl, with wheels, axle-boxes, etc , complete, 

IC%v?b^ 8 ^ifi^dViv^ Ttmos g?nLV h 4a P wholf 

of the brakes are applied with an effect™ ; So save the 

§§” “‘t-ssfii 

the brake P can be released from either side of the carnage. In . 97 7- 
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_ arh ve hide throughout the train, thus obviating buffing strains or bunching up 
3wh£?w&H»g damage to rollmg f? "f ffl'S 
The arrangement. embodies improvements patented by Mr. E. S. Luard and tne 

V °' "when ST th“ordmary vacuum brake, all the am is admrtted to the 

strc.rs£ "js stf iftff 

the carriage m front, which admits additional air directly 

S ttachedT.t Ste Ttaffif Xe mfittedt thL^n^Toi L the^ier 
c“ m earlier practrce and 

stops any W past the ve When^ ^ part rf the 

means of the ejector on t tne eng i , valves when, however, air is 

;=S£“Sf-SS 

, f v lirake is applied by a separate connection with the ejector 

The rapid ^^ctmTvSveTon S .sb of a rubber-seated dtsc valve attached to a 

air at that point Aitu ^mub at one va lvc is rapidly transmitted 

use fhe rapid-acting vaive uu f the guard - s van is an emer- 

“mey X“o,^m the same way as the rap.d-actmg valvesjmd pay 
also be opened by hand 


191 . COMBINATION EJECTOR Lent by the Vacuum Brake 

C °Ttos t t’a sectioned specimen of the standard type of combination ejector for 

the automatic vacuum brake, Xm^two mec to^wdhthem Lives, and the air 
A single httmg combmes w.thm it wo *. « for , exhausting 

valve for applying the brake* There is >ai la S i g &nd a Jj ^ placed 0 n 
the air from the train pipe when remov ' ’ vacuum against leakage 

it* axis and at the rear part of it and are fitted with non- 

when running , these communicate wit V t of t p e casing and the 

return valve* Steam enters throug P P eie ctor is continually supplied 
train pipe is attached to a flange below T J j is cut off when 

•with steam through a screw-adjusted valve, u a pp y |kd b a 

the brakes are applied Jhe large ejector ^ s ’ b “ h ^attached a handle, 
disc valve, working on a whlch admits air to the train 

the enlarged boss of which serve* a hollow and works against a 

pipe when the brakes are to be applied this valve is lts back . 

flaTface on the easuig, while the mr is .adnutted « d X“g portion,” 
There are three positions for the han ^e.first d d ° d the sma u 

when the Steam to the large ejector ■* off. the^valve^ ^ ^ on „ 

ejector is working to maintain the . ; destroys the vacuum in 

“y L * p,acing the 
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air valve handle in intermediate F> s ^^ d ^femafpTpewnveys the exhaust 
the back plate of the locwnotive ™ 1 * ^Drain pi ne S are fitted 

192 “DREADNOUGHT ’’VACUUM BRAKE EJEC 1 OR. Lint 
by Messrs. Gresham & Craven OTrabllutlon ejector {or the 

,«is « £tr “sr,= 

stss, »■ - — > 

the brakes , mrallel with the large one and is con- 

The small ejector is piac :ed above a P‘ ^ tram when running. The 
tinually m action to maintain the vacu exhausting the train pipe when 

large ejector is brought into action for rapidl y ex “jsnnb i t * but the 

removing the brakes Both ejector n0 * ze , } dischaige into the same 
large one has a supplementary ^-bo^and exhaust pipe Steam 

pipe which parses tlirough the lwi er ‘ tb tra)n pipe 1S connected at 

enters through a pipe at the top “ ^{“ g !^ n ' 0 ir side of the brake cylinders 

the bottom, while a separate pipe leads to , m senes are fitted between 

on the engine and tender , two back-presi s va f vc t0 dispose of any 

the ejectors and the train and engine pipe , steam thiough a screwdown 

condensed steam The small «cc ^lar” jocto r has >ts steam 
valve placed in a passage beside the no Z zle but t k g J tho 

tbe The br am a^mlsCvS've ,s a rotatmg d,sc ruth oj.nmgs throng ,t workmg 

s sjjsslsss »;s - «. .eJ. >>. " 

' W0I Thef small ejector .s eo mm (0-79 m ) d.am and the large me 3 ° mm (1 ■ .8 

require fine regulation of the steam It is clam ea , consumption 

than the earlier types and to show a saving of 50 per cen Jnv I922 P _ 6?7 

193 . DRAWING OF VACUUM BRAKE EJECTOR. (Scale 
1 • 2.) Presented by Messrs. Daviqs & Metcalfe, Ltd., 1921. 

pi 

Steam enters wTth E Sgha 



while the large ejector draws through ^ jg fitted wlth 

SSa==«-HS 


minute 
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appendix. 

,5.. DRAWING OFGEORGESTEPHENSON'S LOCOMOTIVE, 
1815 . (Scale 1 : 14 .) .Received 1923. ^ second KlUing . 

This is a contemporary drawing showing the onginal cranks 

worth locomotive in its later form, . as Kiven t o William Howe by 

‘ hls Tv"Ws« 

drawing OF THE " ROCKET ” LOCOMOTIVE. (Scale 
1 : 12 )‘ LentS the London M.dland and Scottish Railwa.v to., 1923. 

This drawing is believed t0 Rockrt^was sold ° It" shows 

and Manchester Railway in 1836, when **Li „j lnders im proved smoke-boa 
the engine as it was at that date with ^<1 c ^m ders >.rajP tcnd „ of the 
and a fire-box which is probably of the original lorm p Inv 192 3-569 

period is also shown. 

about"! ‘ 

to Mr S Trodwcll, a railway contractor, 
^ The* modd'appeam^to^oHoi^tlM-^iThc^s^practice^aiid^the^outer framing 

resembles that introduced m the * diameter by 20 in stroke and the 

Railway in 1837 The cylinders were loin diameter oy -o 1 Th 

dnving^heels were 81 in diameter, giving a tractive w fact ) 19 . 83ft 

notch or gab provided with spreading jaws forming *, two counter- 

gab of each pair was lowered into engage forks to the gabs, 

on the footplate as were required m the earlier gab gears ^ 

and also provided an additional crankshaft bearing, v ' c v, j and the overall 
adj ustable wedges The length of the mam frames was IT 25 ft " ^ra 
width was 7 ft 

65a. DRAWING OF HAWTHORN LOCOMOTIVE, 1852. 
(Scale 1 : 12.) Presented by F. G. Hambleton, Lsq., \vlo 

V n,« a six-wheeled four-coupled inside cylinder engine built for the 

Oxford, Worcester and Wolverhampton Railway m 1852 
made by David Joy in 1858 

109a. MODEL OF ELECTRIC LOCOMOTIVE. (Scale 1 : 10.) 
Lent by Messrs. Brown, Boven & Co., Ltd., 1923. 

J . 0 A ao tvne electric locomotive built for the Swiss bederal 

volts and is rated at 2,000 H P. 
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PREFACE 


The Science Museum, with its Collect 55 Ki%iif 
affording illustration and exposition in the nw^ oT^^m aJjgg), 
physical and chemical science, as well as their hpplJSIW to 
astronomy, geophysics, engineering, and to the arts and industries 
generally ^ To that end the Museum includes objects which are of 
historical interest as marking important stages in developmen X and 
others which are typical of the applications oh science to current 
practice. . , 

A Museum of Science was contemplated as an integral part ot t e 
Science and Art Department from its beginning in 1653, and m 1857 
collections illustrating foods, animal products, examples of struc toes 
and building materials, and educational apparatus, were brought 
together and placed on exhibition. 

The first of the Engineering Collections, that of Marine Construction 
was formed in 1864, when the Royal School of NavaJ Architecture was 

established at South Kensington, and theslnpmodels belonging to the 
Admiralty were transferred to the Museum from Somerset House 
w ey^uid previously been. This collection of ships of war wa 

,4 great Instoridl interest, and with the assistance 0 private donors 
and by purchase it was rapidly increased by the addition of many 
models of mercantile ships as well as of later ships id war, with the 
result that when the Admiralty removed their models to the Roy 
Naval College, Greenwich, m 1873. an important collection st 11 
j 4. c mi fK Kensington. Engineering and Manufactures were 
lirsUncluded in 1867 from which time the development of tins portion 
of r 1l!r£eum danced steadily, but ^ansfer of the M^nm 
of the Patent Office to the Department of Science and Art 3 
id. led to the collection many machines of the highest interest in 
history of invention and greatly increased its scope and value. 

Tile collections of scientific instruments and apparatus were firs 

tiic con.ctions O ^ . aftcr ^ that they became of 

0U ”rt ‘ce 7 fhe Special Loan Collection of Scientific Apparatus 
"S was held m tlmt year in London brought together examples of 
all kinds from various countries, and a large number of these were 
acquired for the Museum. 

Tn i8oa manv Mining and Metallurgical objects were transferred 
to South KenTngU from the Museum of Practical Geology m Jermyn 
Street, and these have subsequently been largely added to. 

wal'puVcS’migoo^^nd in 1903 

models, portraits, etc., was bequeathed by Bennet Woo c . 

The Museum Collections are being continually increased by £ is 

s 

types of instruments, machinery, etc. 

(11155) Wt. P 1887/4092B/557 3,000 12/23 Harrow G.31 
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Notes.— A. large number of objects in the Collections have been 
v j nrints from the negatives mav be seen in 

ph0 MS ktSSiE JT Particulars of available prints 
MtUantem slides may be obtained by personal application at the 
enframes or by letter addressed "The Director. The Sc.ence Museum, 
South Kensington, S.W.7. 

A compressed air service furnishes the power for driving such of 
the machines as are shown in motion, and the service is available 
daily from 11 a.m. (Sundays 2.30 p.m.) till closing time. Where 
practicable these objects are fitted with self-closing air valves, by 
means of which Visitors may start them at will. Other objects are 
arranged so that Visitors may work them by other means, and there 
are a few that can be shown in motion only by an Attendant. 
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n. mu. r t” 

and a senes of dug-outs wi T , include a simple dug-out (No. 
built-up type of construction. (No . 5 ?* dug-out with 

4 ), a dug-out st f n f^ f e ^ de y plank i ng added (No. 6 ), and dug-outs 
tcfwhich'kith 1 intarial nbs J strokes of planking have been added 

(N<K The 7 re“re 8 also representations of skin boats. Though involving 

develop 1 E!S ® “ ‘ he COrade ' 

it tookfthe form of wicker-work covered with skins. 


RAFTS. 

1 WHOLE MODEL OF AMBATCH RAFT (SUDAN). (Scale 
i • 12 ) Lent bv W. H. Holloway, Iisq 

' This primitive Construction is used by natives on the Ilahr el jebel and White 

poles or paddles, and can be earned b> 01K 1 j White Nile, are — 

The overall dimensions, obtained at HilUt Abbas, 

Length, 8 5 ft , breadth, 4-5 ft 

2 . WHOLE MODEL OF PERUVIAN CANOE (Scale about 
1-4) Presented by In W Bach, Es<]. 

' This type 0 1 canoe is used tor sea fWnng oft the Coast of Peru, " th8 

fiS 1“u“p of Wta ofTedA? s^iVpCXn the janoo ^ 

water logged, it is dragged on the shore and dried 

3 . WHOLE MODEL OF BRAZILIAN JANGADA (Scale i : 24.) 
Presented by W R. Bimie, Esq , ibyj 

This represents a species of raft used m many parts of the " or 1 1 i < '“^; 

or even bamtsL/ piumKHogether, and 0 is S pro\nded°w , th ^injiir'mastms 

shelter amidship for protecting goods from fhe sun or spray T i u , s c 'rafts are 

distance from land. 


DUG-OUTS. 

4 . WHOLE MODEL OF KROO CANOE. (Liberia.) (Scale 
1 : 12.) Lent by W. H. Holloway, Esq , 1908 

This shows a typical native canoe as used for general purposes by the Kroo 

tn ' ^Lfrc g raft^e^f n s™dng-ont character and vary in length from iS fr 
. in ft Thev are propelled by two to four men, by means of a form of pronged 
paddle!" pecuha^ to ^Kroomen, and may be succe,sfully nav, gated in heavy sea 

° r Tbr example shown was made from particular, obtained at Monrovia, 
Liberia, and represents a canoe of the following overall dimensions :-Leng h 
28ft ; breadth, 2- 5 ft.; depth, amidships, I- 75 it Inv ' '9 08 

5 WHOLE MODEL OF RED SEA DHOW CANOE. (Scale 
r • T2 1 I ent bv W. H. Holloway, Esq., 1908. . 

This represent/ a form of canoe used as a tender to native dhows in the 
Red Sea. 
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These craft have considerable sheer and are of dug-out character, some- 
times strengthened by the addition of internal ribs as shown m the model ; 
+hev usually carry two men and are propelled by paddles. 

Their maximum length is about 18 ft. The overall dimensions of the 
example shown, taken ft Port Sudan, are : -Length. 15 ft.; ^adth ; 
depth, amidships, ' 9 ' 

6 . WHOLE MODEL OF CINGALESE OUTRIGGER OANOE. 
(Scal*e i : 16.) Presented by Count Watson-Howen, 1881. 

This type of vessel is largely used in the neighbourhood of Ceylon for fishing 

an VhTrnam P hull 0 is of a hollowed tree-trunk, shaped externally to canoe form; 
above thTare lashed washboards or side planking to give additional freeboard 
^nd accommodation. The characteristic feature of these craft, however, is an 
mitnceed log of solid timber earned parallel to the hull upon two projecting 
frSrse Ses from one s.de , this adds considerably to the stability and 
, +0 t j ie stiffness of the vessel under sail, and its effect is often increased by 

40 ft. Inv. 1881-45. 

7 . WHOLE MODEL OF SHILLUK CANOE. (Scale i : 12.) 
Lent by W. Herbert Holloway, Esq., 1913. 

This illustrates the method of canoe construction adopted by the .natives 
on S m! Sudan. The particulars of the model were obtained at 

IlSSSSSrS 

a dug-out foundation or kccl l^ e , , to(ret h cr these frames likewise 

of bundles of wood wrapped in cloth and tied toget e . A? few tQoU 

serve the purpose °‘ ° ,, u P sc ,i for lashing all the parts together. 

,s smlki^Irpfo^nTdlmr A «*& P-MK. “ d a ball ' ng S “° P 

arC Length, 30 ft , breadth. 3 ft. InV I9 ' 3 ~ 134 - 

8 WHOLE MODEL OF LAGOS MARKET BOAT. (Scale 
1 is ) Lent by W H Holloway, Esq., 1907. 

Lor 

of Lagos, West Africa combination of " dug-out " with 

It is an interesting example of . b of ^ hull ls of a hollowed 

“ built-up” boat construction Iht lo I , planking, timber knees 

tree trunk, while the structure. 

or P addles ~ a Iarger steermg paddIe 

being worked from a the^craftvary from one to four tons (weight) 

The carrying capability of breadth, 7 *5 ft 

and the dimensions are -Length, o\erai, 4 j nv 1907-52. 


SKIN BOATS. 

9 WHOLE MODEL OF BIRCH-BARK CANOE. (Scale i : 8 .) 

This represents In gen™. tVZ) 

Indians upon the lakes, rivers, andest draught, considerable sheer and taper, 
characteristics of the type are sh g extremely light build, 

similarity of bow and stern, absence of l k j aid upon frames or ribs of white 

cedar he by W0 ° de “ 
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'“it, ™i n .” ^'^.t.r !™„%: 

:?3SSx«iw?it 

'“S';::.s‘».,..» •«” “ “t “' :";s 

10. WHOLE MODEL OF GREENLAND CANOE. (Scale i : ».) 
Lent by The Royal United Service Institution, 1903. 

Th, represents the one-man » kayak " used by native Esquimaux for hunting 

and fishing f r , mPW ork of wood or whalebone covered above and 

It consists of a light framework ot sinew-thread and made 

below with tanned seal-skins, sewn . circular hatchway, admitting 

thoroughly tight The only ^^vhicVhc is secured by lacing the lower edge 
the boatman to his hips and into w “ c “ tor Lj protective bands of 

of his watertight jacket to the wooden dmg< 

Emg^e sCn Itthe^tt former^ a skin b^g or buoy which, when 
’"TtW^s^eve^sMtol 1 mid — ballast or externa. keeK they 

S to 10 ft., breadth, ^5 to 

depth, *75 to i ft , weight, 55 to 60 lb 

11. WHOLE MODEL OF IRISH CURRAGH. (Scale 1 8.) 
Lent by S. T. G. Evans, Esq., 1899. 

th,- ronvf^rnts one of the small canvas canoes used for fishing and general 

iPliilSiii 

t ^ t n f +orw f r( ic inserted add somewhat to the strength lhere is no keel, 
Sftto icuLt y combmed with the great nse given to the bow, requires 

secured toTie oar The approximate dnnensums are - Length, .4 5 « . 
brC The curragbs^encrauAsed have three thwarts, and are propelled by three 

about £5 


12. RIGGED MODEL OF NILE CARGO AND FERRY BOAT. 
(Scale' 1 : 12.) Lent by W. H. Holloway, Esq., 19x0. 

TW .hows a vessel of somewhat primitive construction used m Nubia and 
iup Sudan and but seldom found below the First Cataract Particulars lor the 
the ou , , , jcorogjfo some ioo miles above Assuan. Some of its 

to thf stern * It is decked over the greater portion of its length 
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ribs or frames. Some structural compensation for them is obtained by the 
method of forming the shell : fairly thick and roughly-hewn planking is used, 
and the butts of each piece are scarfed to those of adjacent pieces so as 
form a continuous strake. Each strake is fastened to that immediately below 
bv nails dnven at a slight inclination ; their heads are housed m small external 
notches. Some degree of watertightness is obtained by caulking the seams 
with grass or moss ; no paint is used upon these craft. A large built-up ru 

Wltl it V* l mTerestmg d to note that Herodotus, writing about 

the Nile cargo boats of his day as being built without ribs and with the planking 

worked in short thick pieces held together by long bolts 

Length, 25 ft ; breadth, 9'5 ft ' 


EARLY SHIPS. 

As far back as 3000 BC and even earlier there are records which 
show that the ancient Egyptians had attained considerable skill n the 
art of shipbuilding, and from the absence of a keel and of any internal 
rite in tilar Vessels as well as from the shape it is inferred that these 
vessels did not develop from the dug-out. It has been suggested that 
thev were descendants of the reed raft, though the intervening stages 
of development are not known The Collections include a mode 
of an Egyptian funerary boat of about 2000 B c which shows details 
sl,ip Jon traction of the period and was made from particu am 
of an actual vessel unearthed m 1893. Wien designed to carr h 
Mark vessels of this type of construction were provided with a 
“ hogging ” truss as shown in the photograph representing Egyptian 
sea-going ships of the 5th Dynasty ... , 

The early Egyptian ships, like those of the later Phoenicians and 

introduction of steamships. 

On the Mediterranean coasts considerable advances were maey 

beak or 

small vessels making short voyages only ; the hull lengtn was 7 3 
times the beam. , , u 

The Roman warships were about five times the ^ ,n ‘engtt 

Z'. S i.” »i. .Tfcy — : «* 

Car The 8 e C ariy C 24f of N ° fthem rihfjh ^ntury^ffing 

ships, were of the " long ship type, ^ o{ an i mpro ved 

fypefor the ^oteTtion^fEngland against the Danes. 

Information concerning the type 

on various seals of the 13th century type of ship had then 

seas, outside the Mediterranean, the long or gatiey ryp 
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given way to ‘ he J^* Wth foMh^rowsis, and a greater 

tm«l^“P^“^SS3^.TStod extent in later 

“tC r«“«. however, .pl.yri on .atll.g ,hi„ 

The English ships of the 13th century were single-masted vessels 

order or at ranges at which arrows could be used. Steering was 
d n !r Jted hv a large oar at the side, but this was afterwards 
Scedby a* at tl fstern, an innovation dating back to about 
Jo As the vessels increased in size three masts were employ d 
mstead of one but the early fore and mizzen masts were very small 
A square sail was employed on the nuzzen until about 1400 when it 
ive wly to the triangular lateen. Three-masted carracks were used 
ft an earlier date in the Mediterranean than in the Northern Stas. 

13 PHOTOGRAPH OF EGYPTIAN SHIPS (circa 2600 b.c ). 

.The bas-relief of which tins a photogreph, &£££ 

It r^ts of a cable secured at bow and stern, and kept 1.1 tens, on , vert, cal 

"3 ISH 

shallow vessels especially of ^represented on all 

g b tn a d“ Te 
parts of the collections. 

A drawing, showing one of the vessels separately, is aLo exhibi^ 

14 . MODEL OF EGYPTIAN FUNERARY BOAT (12th Dynasty). 
(Scale 1 : io.) , . . 

. T teXo?V deS a to iLfotr^y. JhVmodel 

was 1 copied from an probably about aooo bx. 

Ug AS d Sre "**«« “ ‘ 
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further the side planking is not worked in continuous strakes but is a patchwork 
of irregular-shaped pieces of roughly-hewn plank about 3 in. thick held to ^ethe 
edgewise by wooden pegs, dowels and dovetailed ties. A scarcity of suitab 
timber might account for this method of forming the shell and a^ 0 for the fact 
that most of the timber used m the construction of the funerary boat affords 
evidence of having been used previously for other purposes. Exact modelling of 
the planking throughout has not been attempted, but typical examples of the 
method followed are given. The topsides of the vessel are made up of several 
lengths with groove-and-tongue butts bound together by rope or ^er lashings. 
A number of holes cut in the upper edges of these planks 

rowlock-pms. Transverse strength is given to the structure by el even thwarts 
or beams which pass right through the thick side planking mid are secured in posi 

Xrs and S-posts are elaborately pamted and surmounted by symbohc 
“ coTourmg oTthe ongmal boat has been reproduced on one sjde oi f the .model 

15 PHOTOGRAPH OF EGYPTIAN BOAT {circa 2000 B.C.). 

Tin's represents 

an ancient tomb at Assiut ypP ;r SyP - ^ t() a }, od about 200 o b c 
Museum. It belongs to the i;th y y, » 1 t exam pi es yet dis- 

This model is about 5 ft in length and is one oi tnc n fo i be ^ in 

covered of contemporary *°° d “° de b J= wl , h ve f t ibule ; a round, tapenng 
rudder-post aft , the projectmg deck-beams ; 

Caf GcTdes Ant,, Egypt, enne," ,9,3. » 0 *^ 

15 . PRINT OF A ROMAN WARSHIP Presented by T. Dyer 

theNa^E^^^ 

by X” e (X a X n orax- (Greek) takes rts name from the board, ng 

bridge which was “ beak like ” in f 2 0 k pegs or bronze nails, the seams were 
The hull was built of fir, covered with tar or wax or 

caulked with tow secured with wax, and tne wuu 

1 ^She wasriggedwith a mast and squaresml and classed as a » b.reme," . she 

"“ThrsaXtakeTm'before > nt0 “ tl0 “ u „ on the top edge 

* “ - •“ 

ramming, etc h j the oar being secured to one end, 

The oar ports were closed by a leather s , 
while the other end was fixed to ) the edges ^ ^ consisting of a 

Grappling was effected by the mac secured a weighted 

stump m^tsupportinga radial ji^ from the ^d o^ b the Warding bridge 

^Xrfor^X^dSrhookfug on to the enemy, ggj* 
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17 wrrrFD MODEL OF VIKING SHIP (ad. ooo). (Scale 
i : 24.) ^Made in the Museum Workshop, 1913- Plate P ^ P' '+ 

This represents m generaHe^^rcs^a^Jong-sh^p,^ or^ war ve^e^ 

dimensions, as used by t mo del are taken from an actual Viking ship 

The principal detarb dM to > at Go kstad, Norway, and wh,ch „ 

which was discovered in 188^ M chnstiama. Its general appearance 

now preserved at the Uni'«* ty thc ga ble-ended superstructure there 
is shown by three ^ the chieftain or owner of the vessel , indeed it is 

seen is the burial chamber o preservation of the vessel 

to the practice of this ship, is not reproduced in the 

The chamber, not being an P j vesse l have decayed away anti a 

model. The bow and stem J model. On the 

conjectural restoration of t^c pa^^as d ck .^, ards have been omitted 

SJa"of1h" cut away in order to show internal 

details of the structure workmanship this vessel indicates 

* 

built of unpainted oak and . number consist of grown 

knees and ^ aching on each side as high as the thwarts 

°^ms aCe Tramverse^ strength atovc these is obtained by vertical knees upon 
Sant and by short timbers extending downwards from the gunwale 

i^eM^ther by non rivets , the two thicker strakes carry thc beam-ends 

and The r frame floort'Se not secured to the keel but are tied to the lower strains 
of planking in a peculiar manner In trimming these strakes from thicker slabs 
a short " tabling " or raised portion, was left on the inner surface of each in th 
4hn transverse frames Holes were bored sidewise through this tabling 
m Lv If the frame and also through the adjacent portion of the frame itself 
and then a cross-lashing of tree roots was used to bind the two together Irm 
smkes fastened the garboard strakes to the keel and also thc plank-ends to t ie 
stem and stern posts Portable deck-boards are fitted between the beams 

The vessel was propelled both by oars and a sail Circular oar-port* . «> 
a wxre used and they were fitted with an ingenious arrangement of pivoted 
shutter 't^prt^vent the influx of water Models are shown of the two principal 
patterns M oars used A single mast, with square sail, was customary an t 
will be seen that the arrangements for supporting and working it are some* ■ hat 
elaborate A tapering oak block, notched over four amidship frames and Jesting 
uln the keehforms a mast-step. Rising from this, on the fore-side of he 
niast heel is a short vertical post which gives support to a large para lel-sukd 
mast partner or chock which also rests upon six consecutive beams The upper 
surface of tins chock is shaped towards each end to a fish-tail form and a slo 
is cut m the after part to facilitate the raising and lowering of the mast a 
portable cover or slab is provided for this opening The two side-chocks, fitted 
between the frames at the deck level amidships, may have been used for sheer 

legS The 'three^posts or^lte.nchionr'of equal height, with thwartship crutches 
at their tops probably carried ridge-poles for an awning to cover the whole of 
the vessel, while the cords for securing this passed through the small rectangular 

^Steeling* waf performed by an oar-shaped rudder having a bearing upon a 
wood-chock on the starboard (te,“ steer-board ) side ; it was supported 
--I passing through the ship’s side and was worked by a short tiller An iron 
anrho? with wooden stock was used, but as only the stock of this has been 
preserved the form of anchor here shown is conjectural A specially prepared 

70 men, the majonty of whom 
earned, in addon, circular wooden shields, which, when not m use, were stowed 

al Toim^ leS ^^ent is reproduced upon the edges of keel stem 
stem nlanloedges and gunwales ; a strapwork pattern is shown upon the oar 
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port shutters, and a concentric and intersecting circle ornament upon the deck- 
boards. The figure-head is copied from a design repeated upon various articles 
of furniture found in the Gokstad ship. . 

The approximate dimensions of the original vessel were '.-—Length, overall, 
79 ft , breadth, extreme, 16-5 ft , weight, with fittings, 20 tons. 

(See Nicolaysen, “ The Viking Ship from Gokstad," 1882.) 

Inv. 1913-198 and 1914-701, S.M. 507, 508. 


18. RIGGED MODEL OF KING’S SHIP (12th to 13th century). 
(Scale 1 : 24 ) Presented by James Dixon, Esq , 1908. Plate I, No. 2, 
p. 14. 

The term " King’s Ship " appears to have been applied originally to the 
long ships o^ war gfllcys of about 60 oars built by Alfred the Great m 875 
This model, made by Mr F II Mason, R B A represents an 1 

of-war of the Norman and early Plantagenet periods such as may be ^n on the 
mth-century seals of some of the Cinque Ports It has greater proportional 
beam and fuller lines than the contemporary warships of the oar-propelled 

gal o y ikwas generally used in construction, the planking was worked flush 
anatnauiwl 7 mo., hair. and pitch the ndcs 

an(l protected ^[j'^tern^an^^maUer ^top-castled ^at the U mast- 

from yj to 160 tons 


15th and 16th CENTURY SHIPS. 

x -t h entury >,C Prev.otLlv navigation ^1^ gc^rafbeen^onfined 

<C T ktffi 

WdN 1 ,t r f + vpnl ire the overland route employed for commerce. 

..«-»■ 

tions by <i model (N . / erections which were develop- 

of the ’ earlier vessel \ n h ow 
ments of the temporary i^uu 5 century they 

formed part of the ship s : structme ml 

™ ch 4 l,n X taMar. shows the small topsail on the mam mast 
lid the stri^d under the bowsprit whtch came into use towards 
the end of the 15th century. ^ ^ dlfeences 

hnSw^e cLSr ' to could beSy remCed 

or re-mstated as required. 
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_ . . , M n f rarmon into land warfare, about 1350, was 

The introduction The ^ were p| aced on the 

followed by their u • ^ jd over the gunwales. Gun 

p°op » “.^tre iduced about 1500. and finally 

many merchant vessels earned an armament. 

Tn the 16th century the larger warships were known as galleons 
and General V earned four masts, the fourth being named a bonaven ure 

At"S S hip’s sides were made to slope inwards or to " tumble 
home ” tot is the breadth above was less than at the water line 
This made the vessel more seaworthy and strengthened the decks 
as gun platforms 

Improvements >1 the English Navy made by Henry VII. 
who built the "Regent” in 1489 and the boMitign 1 **>5 
The former, said to have been of 1,000 tons, was probably tin Jaigist 
vessel of her time She carried 225 small guns [he famous [■ 
Harnr ” or " Henri Grace a D.eu ” (see No 24 ) was bin t by Horny V II 
m $5 to replace the " Regent,” winch had boon dost imyed jw lire 
dunng an engagement with the trench 111 ryu, and m 553 
Harry” was accidentally lnimt at Woolwich 

At the time of the Spanish Armada (158S) the hugest vessel m the 
English fleet was the " Triumph,’’ of about 1.000 tons wlmh a as built 
in 1561 The flagship of the English Admiral on that ‘>«asion, Uri 
Howard of Effingham, was the " Ark Royal of Mo toils built in It / 
Of to IQ7 vessels which formed the English fleet only 31 
to the Royal Navy, the remainder being merchant vessels impiessed 
or hired from private ownc.s With the exception of a few R.tov 
other oar-propelled vessels belonging to the Armada, hot 1 fl< ts « n 
sisted of sailing ships As illustrating the dilleunt naval develop™ it 
in the Mediterranean at this period it may he mentioned that at the 
Battle of Lepanto, fought m the Adnatic in 1571 between the Venetians 
with their allies and the Turks, the galley type of vessel was i mp . \ 
Merchant sailing ships of large size, known as canacks were, how 
ever, employed in the Mediterranean at this tune, and * Genoese carracks 
of 1,600 tons burden arc recorded as having been built in the 16th 
century 


19 . PRINT OF i5th-CENTURY SHIP. 
Edwardes, Esq , 1868 


Presented by T. Dyer 


This print bv Israhel van Mccktnem of an illustration by " W A,” a Flemish 
a J t of the Jenod! represents a vessel of the late r 5 th century There is no forto 

CaS Thp hull is protected by two horizontal wales on each side, and below the 

vessel, probably a " buss „ v Inv. 1868-136. 

{See " The Manner’s Mirror, page 65, 191T) 
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20 . PRINT OF i5th-CENTURY SHIP. 
Edwardes, Esq., 1868. 


Presented by T. Dyer, 


This print represents a " carrack ” of the latter half of the 15th century. 
The hull is of the " round ship ” type with wales and skids, and the forecastle 

^ThTsh^^^ and n £g ed wlth cour f s ’ wbde m A d h dlt f° n t 

the main mast has a topsail yard. The rope fastened to the middle of the 00 
of the mam course was known as a “ bowge " The mam yard is in two pieces 
lashed together and the details of the setting of the mainsail ge apparently 
inaccurate. 

21 RIGGED MODEL OF A FLEMISH CARRACK (1450- 
80). (Scale 1:60) Lent by R. Morton Nance, Esq., 1921. 
Plate II, No. 1, p. 17. 

detwl'bvlth^he^xceptlon of the^bng-lMat^d^hc^eck-arraTVgements.^a^have 

iiiiipilSP 

got bodd y ^tr ampli n K the s alt^ o ^ tcep-tub^was s^ti ll^hiund ^n t he C mai n-chai ns 
day \ ration with his llesh-fork arran „ e mcnt of cabin lights, 

^Vslrn'shows Uo bull b t e ^ 1 t Cb g ^ 1 oS^fuUdS, 'shows the 

struction stow that wore at th t ^ J h t i, at support the highest 
than integral parts of th 4 hip , tnc cur t ^ fj( the „ Cilit j es ■■ are loop- 

docks not as yet being planked ,, . ^ >• IS berc a pair of dis- 

conne/ted " d tatdiSy m the 

brought, by raising the dt ck abait have no pavi- 

forward There arc “ corridors bulkhead These waist 

sades,” and towauls t e owran 1 1 P „ hence the name “ cowbndge-head ” 

corridors were known als0 as , g th ’ e namr 0 f a bulkhead on later ships 

given to this bulkhead and retc . ,, ^he bitts and scarcely visible, 

Under the arch of tins " cowbndge-head “^X w “er connng aboard 

the " manger ” , a trough jus below as caught and allowed 

with the cables or shipped when 8 The f rames over the castles 

bo^" tSngs, or, for pomp, w.th gaily-coloured 

^'bi'ng tins ^^^^^^ij^^Pa^j^velties^nd^the bowsprit a^yet seeing 

masts and sails being but small auxiudiy chained grapnel, used, in 

only to extend stays and bowlines . th P t ^ 0 vessels would swing together 
boarding, to grapple -an enemy ship sc ^t^two bc carnedj the 

Although no maintopmast is shown, one mi gn to ^ we see on the fore . 

contemporary topsail, however, was a very y g ’ support for a netting, the 
mast, the topmast was as much valuri far we ** a sup F ^ supply of darts 

round-tops being of some ; gaUe^piercing dart of the fore-top, and 
in the mam and fore tops, the enormc > . g y p | for hurling down is 

%PS l b g ; n th°e f t‘o h ;-”-S S '• SLs " and • craneline-pokes ” 

or bags. 
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Tiie carrack was essentially a ^presumably* itself Flemish, *ts 

drawn by a Fleming who calls an d gallev-hke Thus the many shrouds 

ng is still characteristically ^ * ht iu g and ' lashe d round beneath the round- 
are without ratlines and they mam-mast supplied by a “ Jacob s ladder " 

tops, the place of The main-sta P y still sets up with a single 

abaft the m^st-all gallev {ound m seals, etc , of earlier dates The 

" heart to the stem itself, as bowsprit and already forms an attach- 

es tay sets up m ^^ f^ Ve-bowhnl a foreshadowing of the later use of stays 
meat for the horses of the ,or ® " -V he form of the fore and mam lifts is 
as attachments for gg d g bou l in appearance double, owing to the us,, 

remarkable, those of the man y. K bJ The imzzen lift is m 

of two separate blocks m prefe The martnetts ’’ of the 

principle already like those use century Other noteworthy points are, 

mainsail are also like those * * !>?. “n* the crossed fore -braces, leading 
the old lead of the main-bowlines, t^ ^* le and shects> a n Mng l 0 ropes, 

to the waist, and the lashing toge shown nowhere but in this print 

« " ,r “pp a p n J^etiitemporary " 

by W A, was apparenuy i lean-to roofs of the garderobes 

The mizzen-sheets are douWc and set up aft t th heart shaped, 

no “ outheker ” having as yet come i use ^ ^ h j fwfi arc of a 
as they remained during the l0t1 , c V ,7 ’ boCamc obsolete for ships within a 
that, although it remained typicatt,*- > ^ K alley fashion is shown m the 

22 . RIGGED MODEL OF S " SANTA MARIA ” l^e i 20.) 
Presented by the Spanish Government, 1923. 1 late 11 * I * 

This represents the flagship of the squadron of three ^ vesseK eomntanded^by 
Christopher Columbus during lus ' ^ „„ .September 

generally identified as V. .at ling d'b “ „ | m n , dav of the same 

a"sa C n U ^nko«Ahe\s,and now known as 1U,U. and was 

ab m n model illustrates important features of ship ^truaim, of tin; ^r.od, 

tt nunilard SjZS 
refted the gunwales The mizzen mast has a lateen sail connected 

by a sheet with an outrigger projecting from the stern 

The flags and pennants represented include -on foiemast, white i a* ™ - 

° , 1 r ii t t a rvf niernvorers on the nift-in insist £it the truciv 

th^Roy^^t^dard^f^astille^quartped m wlute and red, wdh cities ln^gokb 

agie of St John, 

^rzt^r=r^or^o fr , sr 
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25-71 ft , depth of hold, 12-46 ft , displacement, fully laden, 233 tons , weight 
of hull, 90-5 tons , burden, about 100 tons , complement, 52 men 

Her armament consisted of eight pieces, two lombards firing stone shot 
weighing two pounds, and six falconets of wrought iron firing stones 13 02s. m 

W ° This model was built under the supervision of Captain Don Antonio de la Reyna 
v Tidal, Director of the Naval Museum at Madrid It was made from information 
obtained from documents, tide maps, various drawings and paintings found in 
different archives and churches, as well as from Columbus’s diary The hull 
was constructed by honor Valentin Zumalabe, the flags and miniature paintings 
were made bv Senor Melchon Gaston y Moya, and the rigging, artillery and 
accessories wen- executed by the Warden of the Museum, Senor Jos6 Keguciro 
In 1892-} a full-size reproduction of the vessel was constructed and a voyage 
was made across the Atlantic ,, ,, 

Tin- other vessels forming the small squadron were the caravels Pinta 
ind " Nina ” of about 50 and 40 tons burden respectively, each having a com- 
plement of 18 men During the return journey to Europe m 1493, Columbus 
{, ls OIl board the " Nina,” most of the crew of the wrecked Santa Maria 
beme left at llavti, 01 Espanola as that island was named by Columbus 
1,0 ^ ' Inv 1923-26, SM 1749, 1750, 1751 

23 . RIGGED MODEL OF MERCHANT SHIP (early 16th-century), 
(Scale 1 . 48.) Presented by James Dixon, Esq., 1908 

Tins model by Mr F If Mason, RBA, represents a type of ship developed 
Uifuly 1 >V 1 110* Genoese, Portuguese, and Spaniards, during the 14th and 15 
,i(4h's for flu- purposes of the sea-borne commerce 

4 lu . m0 st striking features of these vessels were —A low freeboard amidships, 

, , , j- nriM ls tlo and a heavy superstructure at the stern Ihcsc 

fri ebons' ^dev 1 doped from the temporary fighting ” castles ” of earlier date 
rriclions, structure they provided accommodation 

sttuehm 1 reached . xtreme proportions for majesty ana 
‘ IU nl- vrw Is usually earned from three to four pole masts , lateen sails were 

,:ci: >•>- s £ itr: 

24 . ENGRAVING OF " HENRI GRACE A DIEU " OR " GREAT 

oUhr' fiTv^Tof^dcrable belonging to the 

reputed to W 
and the 1 Gieat Harry or budding of this latter ship at Woolwich, 

Authentic records, however, exlst ,+t t a French Lft off the Isle of Wight in 1545. 
m 1512-15, of her engagement , n I5W . She carried four 

and of her accidental destruction by separate top-mast and a long 

masts, each made in a smg e length without^ separa^ V ^ Qf ^ men 
bowsprit , she was of about 1.° • mber 0 f smaller guns 

and an armament of 20 to 30 cannon with a large^m ^ of 

Various drawings of this a drawing m the Pepysian Library, Cam- 

" Henri Grace a Dieu (No ) ‘ v ym ” g (No 25), show structures having 

nbno g rma" d proportion of height t° ^length aid ™th 

toward, vessel, of the Elizabethan period 
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25 . ENGRAVING OF THE EMBARKATION OF HENRY 

VIII (1520)- „ , r 

.,.„ n from the large painting now in Hampton Court 
This engraving is ta colltC mporary Court painter ; it represents 

Palace ascribed to Vincent I . leaving Dover Harbour for Calais, 

Francis I of France, on the Field 

0f t tUCl ar ;,;rmletckgroS 

of the harbour ,s shown the celebrate , 1 " Hear, 

the leading vessels, to t 8 h King standing upon the upper 

n Gr l“ ) ?r U nedet^hare pve y n of the mating, "rigging, and external design 

JSSSSS^oS ^££2 SI ISl^of tU h • 

£?• " Cambridge, a part, a. reproduet, en, o, wlu, 1 , 

appears m an adjai ent frame (No 26) 

26. PRINT OF "HENRI GRACE A DIEU ” Piescntcd by 
T Over Edtvardes, Esq , l8(,8. 

This pnnt from an engraving m the Pepysian Library. Cambridge, represents 
the " Henry Grace a Dieu " of 1515 , . „ , 

Various drawings of this ship are m existence, two of whuh (No <f and 
Nn ^ si are shown adjacently . , , , „ 

This print of the hull agrees in gcncial features with that shown m No e 5 
which probably more nearly represents the ship as actually built. 

In 1538 she was rebuilt, tins illustration probably representing her after 

‘“rebuilding her armament consisted of .9 bras, and 0,3 iron guns 

27 . PRINT SHOWING A COR ACER AND SAILING SHIPS 
Presented by T Dyer Edw.uiK Esq, 

T ^ e (lIToRACXF Se constructed of woven osiers lined tilth clay, such as 
was used by the Ancient Britons about 5°. B C 
, , " GKF \T HARRY," or “ HKNKI (.ItAcb A DIF.U, a warship 
W of r 000 tons burden and launched in 15M She took part ... the 
lotion agamst the French off the Isle of Wight m i 5(5 , and was 

accidently burnt at Woolwich in 1555 

(3) H M S " ROYAL JAMES,” a first rate warship of 1,500 tons burden 
carrying 100 guns, launched in ib /5 

/ t [i m c <« ROYAL GEORGE," a first rate warship of 2,041 tons 
with a loss of 800 men lnv 1000 

28 . PRINT OF x6th-CENTURY DUTCH WARSHIP. Pre- 
sented by T. Dyer Edwardes, Esq , 1868. 

This print by Frans Huys after Pieter Bruegel, represents a three-masted 
Dutch warship of the 16th century , , 

The hull has lofty fore and after castles, the forecastle having considerable 

5 

sheaves of darts, and protection is afforded by shields 

sneaves ’ f . f h guns an d many smaller guns, the after- 

The armament c ° ns ‘^ t elt hf r broadside. At this period guns were 

t| bulkhe^s of e the fore after 5 

o" S re^ m^e pnnt, which also shows a protective netting in the waist. 
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29 . PRINT OF i6th-CENTURY DUTCH WARSHIP. Presented 

bv T. Dyer Edwardes, Esq., 1868. 

^ This print by Frans Huys after Pieter Brudgel, represents a Dutch 16th- 
century warship provided with a considerable aftercastle, which extends from 

the mainmast to the stern , . , , 

The vessel has four masts and is square rigged on the fore and mam masts, 
while the mizzen and bonavcnture masts are lateen rigged. She is apparently 
leaving harbour under her foresail, while preparations are being made to set the 

° th The armament shown consists of 10 heavy, 14 medium, and 30 small guns, 
sheaves of darts being shown in all the tops rnv 1868-132 

30 . PRINT OF i6th-CENTURY DUTCH WARSHIP. Pre- 
sented by T. Dyer Edwardes, Esq., 1868. 

This print by Frans Ifuys after Pieter Bruegel, represents a 16th-century 

Dutch war P f ore and after castles Boarding being usually effected 

at the wars t, the after-forecastle and the forward-aftercastle bulkheads^d 
guns 

31 . PRINT OF WARSHIP (16th-century). Presented by T. 
Dyer Edwardes, Esq , 1868. 

This print by John Gallo (1600-76) from an original by John Stradanus 
/ t 6 , si represents a three-masted warship of the 16th century 

5 The d( tails Siown include a boat at the stern, wheeled carnage guns on the 
quarterdeck^m nn and m,«en yards in two portions lashed together, andnettings 

1,1 compasses can be seen forward of tl~n 

mast and the master of the vessef is shown taking a compass. observation of to 
sun 

32 PRINT OF A NAVAL ACTION BETWEEN THE KNIGHTS 
OF ST JOHN AND THE TURKS (16th century) Presented by 
T Dyer Edwardes, Esq , 1868 

Tins print represents an action between galleys, a type of vessel used largely 

ftTJ: raised plaliorins were ; ^ “ttte bow and th^tern^ ^ ^ 
Guns at^hebtVwercMisilally discharged ^^^^^eadiTiuTyinya^argcfatccn 

^Ued toge^ v ^ 

33 RIGGED MODEL OF ENGLISH MAN-OF-WAR (1580- 

J? r 7 2 ) Lent by R Morton Nance, Esq., 1908. Hate 

ThHmo'defof'an Elizabethan 

mation obtained from contemporary p > P d h or mediaeval merchant 

The hull shows features of r b ^,^l a r ° c U ( ;^ bin ^ on which gave a vessel 
vessel, and the long-ship or war y ^ ^ and amp]e arma ment while 
capable of carrying a C0 , n J| de ^ ablc c ^ , nr . ated W ith lightness in construction, 
possessing the speed and handiness rc g ndered the vessel more 

strengthened the 

and^nettings 0 in^t^walst^asY defence against boarders were adapted from an 
earlier arrangement wmast is placed before the bulkhead of the 
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, Wr wks intended for catching in an enemy s rigging 

and yard-arms are sheer-hoo 1 t c themse , vcs were use d for secunng the 
No stay-sails w ere carried but P {oot being ft favourite method 

standing parts of braces bowline^et^ ^ lccch hacs> are shown upon 

of attachment. Mamets or arU q{ furJing adopted at this period 

the fore and main-sails, whil , sprit-sail. The model is shown 

ate illustrated by the resemble a lug-sml and havmg 

close-hauled with the fore-sad so «nW « i «> head knfe Thu detachable 

of ree'hnttwn laced to the fore-sad, and the striking 

° f Cs aTarmamcidTdo'large guns, besides which a number of small 

swivel-guns would have been earned- —Length, on gun deck, 80 ft , 

The pnnapal *' Vf duplaccment, Lbout 45 - tons 

breadth. 26 ft ; depth of hold, 3 , V j nv 1 908-99, SM 178 

34 . RIGGED MODEL OF ENGLISH MAN-OF-WAR <1550- 
1600). (Scale 1 : 48,) Lent by Freke Field, I'-sq , I 9 H - 

This mode, represents nn 

shows the type of warship in use at the tinu >' t^P"^ <(n( , , )K . rc , d for 

6 ' W *«"’ "™ ld •* n,0 "" ll ' d on thc 

bU The k following interesting details may bo noticed fi(t01 j 

(<I ' S'^kef aft" tir^The otined fion, rop,s 

m of ..us period were steered This 

consists of a pivoted handle, tile lower end of which engages with 
end of the tiller while the upper end is moved from suit' to suit by 
helmsman, who was protected by a raised structure mouWin » 

m The figure head m the form of a lion, the car ed cable moulding 
( } nmning round the ship, and the basket worked tops 

:smsm 

of 140 manners, 30 gunners and 80 soldiers 9 


17th AND 18th CENTURY SHIPS OF WAR. 

Although in preceding centuries great skill and forethought were 
devoted to the design and construction of the upper poitton of a 
vessel, the underwater form followed practical traditions of unccita n 
value ’ No systematic preliminary' planning or arranging of a sh f 
appears to have been made before the 17th century, though considerable 
advances were made at that time 

Pepvs in his diary, May 19th, 1666, with reference to Sir Anthony 
Deane P said "And then lie fell to explain to me his manner of casting 
S,e draught of water which a ship will draw beforedumd which ^ 

a secret the King and all admire m him ; and he is the first that hat 1 
come to any certainty beforehand^ of foretelling the draught of wa e 
of a ship before she is launched ” 

About this time " furrmgs ” or " girdlings " were frequently added 
to a ship after construction for the purpose of increasing the breadth 
It the water line and hence the stability. Furring consisted 0 intro- 
ducing packing pieces between the frames and the outside planking 
in the ? neighbourhood of the water line, while girdling was the addition 
of planking in the same region. 
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Two of the earliest builders to break away from long established 
usage and to produce vessels of greater size and speed were Peter 
and Phineas Pett, father and son, who built respectively the “ Prince 
Royal " (1610) and the “ Sovereign of the Seas ” (1637) ; they reduced 
the heavy top-hamper and gave an improved under-water form to 
their vessels. About 1640, a systematic arrangement of pillars, or 
vertical supports, from keel to upper deck, was adopted, thus greatly 
strengthening the body 

In the 17th century the warships of all European nations embodied 
the following features that have since disappeared High stern, 
decorated sides, square bulkhead across the bows, sprit topmast, sails 
below the bowsprit, and a lateen sail on the mizzen mast. 

The larger English vessels had the “round-tuck ” stern m which the 
outside planking was worked continuously to the stern post below the 
cun deck while the French, Dutch and Spanish had flat transom sterns 
(see No. 42 ) The round-tuck was subsequently adopted by other 
countries The chain plates, for securing the dead eyes of the shrouds, 
were in English three-deckers on the level of the main deck while the 
French and Dutch placed the chain plates on the level of the upper deck- 
The latter was the better arrangement and was adopted by the English 
in 1705. 

The 18th century was not an especially epoch-marking period in 
the development of shipbuilding though many important lmprove- 
wele nu de About 1700, in order to decrease the expendituie 

rrss-tu «*•>' »«« «- impSEZ 

decoration which had been previously employed. The Sovereign 
of the Se.is ” (i(m) had been so gorgeously ornamented with carving 
Id gddmg that teas sard " She teemed to have been designed rate 
for 1 vain display of magnificence than for the service of the State, 
Ld there had been a certain amount of opposition to this extravagance. 
In 1 706 111 attempt was made to standardize the dimensions of the 

sss S.ts-J^j=s 

was not at liberty to depart from these dimensions An absence o 
development followed, and British ships bec ™ e '"^ral engagements 
and sailing quohUes to those o dote ^ ^d 

ins## JsXAfr “ l ’ 8 “ 

were partly obtained from those of captured vessels. 

In ?7 io a considerable gam in structural strength and dm ab.hty 
was effected by the introduction o cro. wood keelson and 

lower portions of oppos.te , boards 

“ss. s “™.y'oi a. 

S syrfjsrA ™ 

come into use. _ , ■ 

An important development about : 1719 /“^Xenprepared 
the method of preparing the timber. This had p s ^ rface wet until 
by charring the inner surface and keeping bending A stoving 

a plank could be brought into a condition fit for bending 
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I. . • ftvv i, irpr i ; n which the timber was placed in 

process was howmr i^uced r th#t ^ material cou i d be brought 

wet sand and heat app n( jjH on Timber so treated remained 

ka S steteofpr^ervation for a longer period than that which had 
m a gooa stare ui p c t ater n the century a steaming 

been treated by ‘ , h « ^ der P r °“f sbe Xng for ships' bottoms wat 
Zt rtxt Us it' S cause oxidization of the iron 
Kt introduced in 1783 for the under water fastenings 

During the 18th centupf the > 

» T for r. w,th ? 

fore and aft head sail was substituted for the earlier spnt topmast 
on the bowsprit. 

35 . ENGRAVING AND DRAWING OF H.MS. "SOVEREIGN 
OF THE SEAS " (1637). 

1 su£rv*.oi. of Ins father, Mr l-hmeas I«t, and launch, in . 7 

The first vessel ruth three flush decK she «s to hjl ^ 

to any ship previously built and was . so K " h \ )CCI1 d csmmed rath< r 
carving and gilding that it was said she seemed to na\o i t s 
for a vain dfp.ay »< magnificence tUifor tl**™ 

Thomas Hcyvvood wrote blu hat 1 jJ r lower Tv re hath 

an lialfe Decke, a quarter Decke, and a on * ( 

thirty ports, winch are to be furnu, hed nth “ ^\; tnu . 0llv< nn> 

throughout Her middle tyre hat \ « \> { {or othl . r ( irdnam 

and whole Culverm , her third Tyre had Dv ent - ty, fourteene roils, 

her fore-Castle hath twelve ports, and her halfe tck< at < u«u ; I ; 

She hath th.rteene or fourteene ports more ». hm Hoar U ^] lnK 

besides a great many L ° out : ‘ . T r "odd forwaid , and tin light alf 

m0re0 1L t c^th S ekaven S anchor;, one of them weighing foure thousand font.- 

r^rrt? .-"TSKS- Wi 

In 1660 she was rebuilt and again in 1M4. and was cun 
to be one of the finest ships m the world , 

The drawing by William lidye was copied froman JJ» < ^,, ul ul '„^ 
and as it differs from tire original it may represent t following 

It shows the sheer, half breadth, body plan and st • m w n tn. . s 

dimensions being given -burden. .80. 33/91 l*™ ; '? n ^ of gm deck l . 

length of keel, .39 ft . breach ex tn .me .1 f d . ^ “ 
was at different times also known as the K°>ai ^ovciuj, , 

Royal,” the ” Sovereign ” and the ” Commonwealth 

She took part in the action of th e Kentish Knock, ■ 111 

actions of the Second (1665-67) and Third Dutch Waft (^/£74) 

rebuilt. ^ aCCUlenlIy V 

36 . RIGGED MODEL OF A MALTESE GALLEY. (Scale r . 24.) 
Bequeathed by Miss M A. Peek, 1906. 

The dimensions would be approximately length 165 ft^^^^ of ' sweep ,_ 
breadth from gunwale to gunwale, 31 ft , dept , 9 9 ^ i864 _ 24i 3^662 




PLATE IV, 
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37 . PRINT OF A 17U1-CENTURY TURKISH WARSHIP. 
Presented by T. Dyer Edwardes, Esq., 1868. 

This print of an illustration by Joseph Furttenbach, a contemporary artist, 
represents a carramuzzal. 

This class of ship was used extensively by the Turk in the Mediterranean 
Sea at this time The hull is strongly constructed, and has the typical fore and 
after castles of the 17th century. The aitist has omitted the masts and sails to 
show the action of the armament, she was rigged with two masts carrying 

laree lateen sails , , - , , 

The armament consisted of guns of various calibres, the largest firing bomb 
shells, introduced m 1580. The crew arc armed with cahvers and crossbows, 
the latter firing arrows fitted with an incendiary head 

Greek fire, a mixture of naptha, sulphur and pitch, is being blown through a 
copper tube in the bows. Inv - 1868-1 3 °' 

38 . PRINT OF I7th-CENTURY WARSHIP. Presented by T. 
Dyer Edwardes, Esq., 1868. 

This print of an illustration by Joseph Furttenbach, a contemporary artist, 
rporesents a full-rigged ship of war of the 17th century 

The rigging and other details appear to have been exaggerated for the purpose 

n'JTc%d is square-rigged, and carr.es a lateen sad on the m.rtcn mast, 
,.U.U *],« sorit-'-ail and fore and main courses are furled. 

An nun uncut of 23 guns is shown, the ship’s side being painted in alternate 
l„,ht and tak 0 .ured band. The general arrangement shot™ an advance 
.[l'^comparison tv.th .he preceding century, and there , an absence d. to 
extreme lofty fore and after castles 

obtained iiom contemporary drawing and so * Holland equalled that 

other powers "+nnsom stern." common to the 

1 he model shows the squaie tuck 1 therein differing from 

Dut.h, Sp.rn.sh and French men-of-war o ‘he Jmict tl hcra ^ 

the English rounded stern m i nhu j ^ J o ‘ s , the lower rigging 
tmuous lines to the stern post 1 , + , wpcr ( ( ec k gun-ports, an 

of the fore and mam mast are fitted ate “ the S.Ji Navy t„l a century 
improve ment which was not general!} ac 1 t he\ise of a sprit-top mast, 

later The shape o, the mast-ca,* to . on W, In, ™ o ^ l 
ami of a lateen yard a.e also ea ftncsoJ thej^ ^ afc . ly -Opiate- 

ft , breadth, ,z ft , ^.'179. 

40. RIGGED MODEL OF « M S " PRINCE ” (1670) (Scale 
1 : 48 ) Hate IV, No. 2, p. 25. and Plate V, No. , I -9- 

* 1 1 |. m , -4 t nth-century line-of- battle ship of the 

Th.s contemporary model sh< a ^ (he Koyal Pm.ce," 

first rate and icprese-nts H M b » Phmeas Pelt and was pierced for ioo 

which was built at Chatham in / } f ar ’ n home waters to 90 for 

guns Her armament varied from 100 guns lor 

Wa The" a i 1 >nncc-' was broken up m 1692 her sound timber being used m the 
construction of the " Poyal n l8q 8 f ro m information collected 

The model was rigged in Although shown without top- 

from several drawings and models P K were no tthen in use , m fair 

gallant yards, it is not to be mfcrrc , . J ^urmg P the winter season the usual rig 
weather they were commonly fitted, but during 
was as here represented 
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The chief *«ere n ce 

of atagcla{«n a y2d assail on the'mirzen mast in place of a spanker spread 

- C d CU 'oul(l 1 be'''-Lo^t 1 deck, ft t ^hty-eight 42-prs. , 

and forecastle, sixteen 6-prs. abroad 670, in war at home 780. 

«*■ * : “ «** : 

de tt , o n ne 0 t 1 , d me ,9 th's »»*»«. to represent H U S " Royal 

Charles ” (1672), hut it has now been identified 

(See "The Manners Mirror," R, ^.,6. SM U 50 . S M. 1160 

41. ENGRAVING OF A MAN-OF-WAR OF THE 17 th 

CE TlI U rfprcse„ts a battleship of the first rate, n»»ntujgKJ ^ “ d 

t J£-e^ ** **' 

,d ' Tonnage^, 672 *tons U , r £&. ,36 ft , breadth, 44 5 » 1 ^ntXX 

42. ENGRAVINGS OF rMNTURV WARSIIIFS OF TIH^ 
SECOND-RATE. Presented by f Dyer Edvv aides, L ] , 

These four pnnts from drawings bv Vandevelde dlustrate the difference 

“ P aniv ; 

tinuously to the stcrnpost below tile gun de< k, win < ‘ " P an lug 

43. RIGGED MODEL OF ENGLISH HOY ( 17 ™- 3°) (Scale 
i ; 72 ) Lent by R. Morton Nance, Esq , 19*3 

‘ The “ hoy " type onginated in Holland and was largely used for car ^° PJ ir J^ S( J 
from the S hllSrly in the i«th century This motld. buil^ta a^diaiight 
of the period 1700-30, represents an armed %( ssel used as a m < 

Sh, Aboce the waterline, the English hoy resembled a Hutch galliot («»W 
in Room 16) with the addition of a " Into, or overhung stern P d 

waterline the sections were finer than those of a galliot and no kt-boauls 

““’mLm-saU, worked by means of brails was earned on a heavy gaff f or 
“ half-spnt ” A square sail, square topsail, fore-staysail, Jib, a 1 . 1 V 

spnt sail were also carried Some hoys had a mizzen mast y 8 

ya 1tTs ^ret^tTnotrthat the cxrl.ost Mav?n|' 

and differed from them chiefly m being more lightly built and Having a os 

he 1h? d prr P ^^^^ 

capac.ty P 30o tons (approx), length, on deck, 79 ft , breadth, a. ft , armament, 

6 light guns. 

44. WHOLE MODEL OF 60 -GUN SHIP. (Scale 1 : 48 ) Lent 
by H. J. Daffome, Esq. 

Thu built model which has its lower masts and bowsprit stepped and tops 
oveJ^epre&ent^a fourth rate man-of-war bu.lt about .7.3 on the establishment 
for building ships framed in 1706," and carrying 60 guns 
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Burden, 914 tons ; length on gun deck, 144 ft. ; length of keel, 119 ft. ; breadth, 
,8 ft. ; depth in hold, 15-7 ft. 

° There is a tradition that this model represents H M S. " Chester, a fourth- 
nf an euns but the dimensions do not accord with that view. 
rate 56 l nv 1869-66, 16,288. 

45 . WHOLE MODEL OF ENGLISH THIRD-RATE. (Scale 
r 60.) Lent by P. E. D. Hammond, Esq., 1917. 

This represents an English third-rate line-of-battleship of the early part 
of the 18th century. The model is reputed to have been made about 1714 ; by 
Mr. Wm. Hammond, a naval architect, and to represent H.M S “ Captain, a 
contemporary vessel built at Portsmouth in 1708 

Her armament was —Lower deck, twenty-six 18 or 24-prs , main deck, 
twenty-eight 12-prs ; quarter-deck, twelve 6-prs , forecastle, four 6-prs , 
and the complement, 480 men. , . . . ,, 

Burden, 1,121 tons, length on gun deck, 150 ft , length of keel, 124 ft , 
breadth, 4^2 ft. , depth in hold, i 7 *3 ft. ^ 

46 . DRAWINGS OF BOW AND STERN OF ''I ROYAL 
WILLIAM" (1719)- (Scale 1:48) Lent by the Rev. r. 0 
Naish, MA, 1912. 

These two drawings show the starboard extremities of the first-rate lme-of- 

shiD “ Koval William,” of 100 guns, as rebuilt in 1719 

Both views give full details of the external appearance of the huh including 
the pun- ports and the elaborate ornamentation emplo>cd at this period The 
H>w view extends to the break of forecastle anil shows particulars break 

b”k Mkhead, bowsprit and foremast, the stem view extends to the break 

Poop and shows rudder^uarter gallenes, lantern and chatham 

l'lic original RoyM ^ Wilton j « K . bmlt to larger dimen- 

snms at Portsmouth under Mr Naish, master slupwnght and pn)vcdan^«d^‘ 
example of the durability of such structures, when bull of we l seaso 

XtiSS&W 

.719, wore -Burden, .,918 tons, length on gun deck, 
, 7 ;Tft P t ‘Shi 50 3 ft 9 : depth, 20 ft , complement, 7 *™^, 


47 . RIGGED MODEL OF ENGLISH BATTLESHIP. (Scale 
1 64) Lent by Mrs. Humphry, 1905. 

— - 

built after 1757 , „rj,. rurtr . ,i showing snaked fore and mam 

The model itself is well and accurately n^cd.sliwn^ t topmast 

^fyard S mtrol "ftS pb-C’m, .4d top dot., s used tor ornamental 

HST armament was -Lower^ ' 

twenty-six X2-prs , upper dec , P osta i ) i ls hment were —Burden 

The dimensions ot third ' ratcs ft k 7 n ? t h of keel for tonnage, 128 ft , 
1,350 tons , length on gun deck, 5> r fnv 1905-161 

breadth, 44 5 ft. , depth, 18 ft 

48 . PORTFOLIO OF RIGGING AND SAIL PLANS OF WAR- 
SHIPS, 18th CENTURY. (Scale 1 ' 7 2 '> rst . rale , b) second -rate, 

This portfolio contains rigging and Oad p msA t jf e ^jups are' not given, but 

(c) third-rate British wa f? h jP?: he i on g e d to the period 1705-20 

internal evidence shows that they belonged to tnc v 
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n , n t niasts and spars, the standing and running rigging, 

Details are shown of the masts anas I sal i_ and the method 0 f 

W - ( o- — «£• X 

The portfolio is open to show the second ra e. 

49. PORTFOLIO OF SHEER DRAUGHTS OF WARSHIPS, 
18th CENTURY, (Scale i : 4 8 ') 

This portfolio contains sheer draughts of four fourth-rate British warship, 

(,700-1719) drawings sent to the builder , it provides 

The sheer draught is the nr , *v e principal framing, and 

the necessary information for f -j com |>l e ted hull Each sheer draught 

!h™ of centrcs^for^escrilang^he arcs winch forln portions of these outline, 
are also drawn 111 

The vessels' names, with particulars taken from the drawing, are - 



Length 

Breadth 



Name 

on Gun 
: Deck, 

extreme, 

Tonnage 

(iUI 


Feet 




" Exeter " 

M 7 

38 5 

95° 

60 

" Strafford " 

130 

35 0 

700 

52 

" Winchester ’’ 

x 3° 

33 5 | 

700 

52 

"Deptford.. 

131 

35 25 j 

700 j 

5° 


The portfolio is open to show the " Winchester " 


Lauuched 


About 1700 
Plymouth, 171 1 
t 7 1 7 

Portsmouth, 171Q 


Inv 1908-45 


50. PORTFOLIO OF CHARACTERISTIC " LINES ” OF WAR- 
SHIPS, 1 8th CENTURY. (Scale 1 : 48.) 

During the first half of the .8th cc, ntury ^ X.o!thich 

standardize the design of the various classes of wars! p Tl P superposc d, 

ZJS& 

Ttonzontal ^projections oMtw topsirhisand ^^^^^^pianes^^^^tahatted 

saf fis « u . — 

■ffiSST: ,m » »• '&&■' 

(1730), “Tilbury; (730), ' Weymo'rth < 733 ) C rafty a finer entrance 

(1733), 

The vessels shown on the re maiaing .f™ sheets^ t P g nM ess Mary " 

"Canterbury 174 1 )- J e * s fy J K Vt^tA Worcester " (1733), and " un- 
(1737), " Rupert (1736), Strafford (i 7 33 >. Worcester K 733 b I9o8 _ i84i 

named " (i 74 2 )- 
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51 . OIL PAINTINGS OF H.M.S. " VICTORY/’ Presented by 
I.M. Queen Victoria, 1864. 

This was a first-rate battleship of 100-guns built at Portsmouth in 1737. 
he was lost in the English Channel October 5th, 1744, when Admiral Balchen 
1 her crew of 1,100 men perished. 

n \rmament —Lower deck, twenty-eight 42-prs ; middle deck, twenty-eight 
rs . niain deck, twenty-eight 12-prs ; quarter deck, twelve 12-prs. ; fore- 
jTip f our 12-prs. Her complement was 1,100 men. 

Tonnage, 1,921 tons; length, 174-75 ft ; breadth, 5 ° In 5 v f ^ ^ d !^ h A° f & ^ 
3.5 ft. nv> 1 4-12 

52 . RIGGED MODEL OF ENGLISH MAN-OF-WAR, FOURTH- 
!ATE (1740-45) • (Scale 1 : 48.) Plate V, No. 2, p 29. 

This represents an English warship, built in accordance with the 1733 
,tsbhshment for 5 o-gun ships ; eight of these vessels were constructed between 
720 and 1745 under Sir J Acworth, Surveyor of the Navy. 

T)urinc the first half of the 18th century fourth-rates were counted as ships- 
f-the-hne, capable of taking part m general engagements ; at a somewhat later 
ate however, they were more commonly used for convoy duty and third '^ s 
j^.gun ships (see Nos 63 and 85) were the smallest officially recognised for 

nC The b foUo\vmg contemporary features are illustrated by the thl 

boom for use with a fore-and-aft head sail, now first substituted for the 
Jit topmast yard and square sail ; ( b ) the swiftermg, or cross connection of 
rh mm of shrouds on the fore and main masts , (c) the fitting of crows-foot 
gging from the fore edges of the tops to the lower stays ; (d) lateen yard with 
SLrs on the mizzen mast ; (e) spare spars, stowed m the waist (/) portab 
h vi t for hf tine anchors ; (g) ornamentation of stern and topsides 

’Vhc ordmary complement for these ships was 3 oo men, and the armament 
as suaUy dist'nbutc'd as follows -Lower deck, 

ngth on gun deck, 134 ft., SM^aio^SM bybSM. 1653. 

53 . WHOLE MODEL OF AN i8th-CENTURY LINE-OF- 
ATTLE SHIP ON LAUNCHING WAYS. (Scale 1 : 60,) 

This is an English warship »p\V fo p\ 1 £f; n T 7 U 4 5 t ‘was 64 a 1 “m;ikr^ veit 
1.359 tons, lengih, .60 ft ; breadth, 

^^“ent in 1801 . 

ichor of the Lords Commissioners of the Admiralty 

54. RIGGED MODEL OF HMS " TRYAL ” (Scale about 

''SI - g h model, — — S 321 S 2 && " 

id 14 swivels, and it is behe\cd < Tonnage (bom), 272 tons, length, 
The approximate dimensions am Tonne g ( / Inv r 886-io6. 

•4 ft. ; breadth, 26-1 ft , depth, 12 ft 

55 . ENGRAVINGS OF ENGLISH MEN-OF-WAR OF THE 

Thp^tllw details of lme-of-battle sffips of n ^ b “ ut J, 7 v ^ ed with a P marginal 
aresents a full-rigged 64-gun ship at anch, ™ J tc xhe i ower view is a 
y that gives the names of the various n ro P® ' ^.^g the internal construction 
igitudmal section of the hull of a g Inv 1892^0. 

d fittings , this also is provided with a similar key . 



s hud down at Woulwu h 


Inv 1020-283 


Pie 


56 . RIGGED MODEL OF AN ENGLISH FRIGATE OK THE 
18th "CENTURY- (Scale 1 : 48) Bequeathed by T. S. Robins, 
Esq., 1881. 

TU SS5L“: “six 

of oar ports for use when c „ mpleracnt l6 o men 

The guns were 9 p & , P —Tonnage, 51 1 tons ; length 011 

The approximate "“j; 1 , brM< |tl.. 3 A , depth of hol.1. u ft 

gun-deck, 1 13 ft. , length 0 ,93 j nv 1881-51, 25,223 

57 . OIL PAINTING, "LAUNCH AT DEPTFOKI) DOCK- 
YARD ” (about 1750). Painted by J Clevely. 

Tins y-d. edabhshed early m the nugnjf Urn^ VHi.^ cW,. f™ 

55 . WHOLE MODEL OF H.M S. “ HAPPY " (Scale i 48 ) 

Presented by the Admiralty, 19 20 

This 8-gun sloop designed by Mr Edward Allen, w.i - - 
Yard m i 7 53. and was launched the fo lowing : >'j'> i>l < • ^ ^ 

P.o ft . depth! I , ft 

50 men 

59 . OIL PAINTINGS OF ARMED CUTTER " ALERT " 
sented by Mrs Gibbs, 1904. 

Th<se two paintings, dated 1755, represent an armed V' '\c°u firth' 

,hlt 

'"Vie vessel shown would have a , o,uph ,n, nt of alKtui o • nu u ~ 

(bom).M 5 tons length on fiun dee ,7, , It . '"'Oh on In 1, « . 

extreme, 21 ft , depth of hold, 0 0 ft 

60 . OIL PAINTINGS OF HMD "ROYAL GEORGE' Re- 
sented by H M Queen Victoria, 1864 

•sSriJb 

Her armament was — Lower deck, twenty -eight 4 2 I ,n > > * ni , [ 

twenty-eight 24-prs , mam deck, twenty-eight 12-prs quarter deck, twcE- 
12-prs 7 forecastle, four 12-prs Her complement was 8.20 men 
12 Tonnage, 2,041 tons, length, .78 ft , breadth, 5. «. .^depth « f Uol A , 

21-5 ft 

61 . BUILT HALF-MODEL OF 50-GUN FRIGATE (i 743 ~ 6 3 ) 
(Scale 1 : 48.) 

This shows the above-water form of an English fourth-rate man-o -war 

Iw'^'Yd^faVmoZch u, .759 and launched m ^ 
was typical of the dass and had , the follow. ng prmo,»l “ons v-Lu.gt 

on gun-deck, 146 ft , length on keel, 120-7 ft, breadth, extreme, 4 3/ 

tonnage (bo.m), 1,046 tons 
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Although nominally rated as 50-gun frigates these vessels carried 54 and 
ccasionally 58 guns. The bulwarks and gun ports to the poop-deck were 
probably additions, made during reconstruction at a later date. Inv. 1899-29. 

62 . BUILT MODEL OF H.M.S. “ TRIUMPH/' (Scale 1 : 48.) 

This two-decked 74-gun lme-of-battle ship was launched at Woolwich Dock- 
yard m ^764 She was designed by Sir Thomas Slade on the lines of the " Invin- 
cible " captured from the French by Lord Anson and Sir Peter Warren on the 
3rd of May, 174 7 - , 

' pj er armament was . — Lower deck, twenty-eight 32-prs , main deck, thirty 
18-prs I quarter deck, twelve 9-prs , forecastle, four 9-prs. Her complement 
was 650 officers and men. 

Tonnage 1825 tons, length, 1 71 -25 ft , breadth, 49 • 75 ft ; depth of hold, 

Inv. 1 892-89, 31,086. 


63 . RIGGED MODEL OF 64-GUN SHIP. (Scale 1 : 48.) Plate 
VI, No. 1. p. 3 1 * 

From 1710 till about 1745 the British ships-of-war were constructed upon 
^ fixed scale of dimensions, with the result that, through the absence of 
development, our ships of each class became inferior in both s,ze and sailing 
qualities to those of other powers , several engagements having demonstrated 
this result the regulations were abandoned and new designs prepared giving 
Srger *mens.ons and finer lines which were partly obtained from those of 
,. totured vessels 

‘ The model built by Messrs Perry & Co , and rigged in the Museum m 19 01, 
rr-nresents a man-of-war of the third-rate built on the new system in 1764 by 
John Perry at Blackwall from designs by Sir T Slade of the Admiralty It 
•V m dctul the fittings of the improved vessels, including the cabin, belfry, 
S ndmg brtts, galley, capstans, and the" glazing of the .stern and quarter galleries, 
with other details of the period 

itTame r/thTve«el represented ,s uncertam, but her fcadmg d,mcm,ons 

rsa ./ o sih^/fr; & 

64 . ENGRAVING OF H M S. ■'VICTORY » (1765). 

This contemporary engraving dated .781. $%*££,** " V,Ct °° r ' * 

Sd ™o,ng service m .8, a after havmg been the 

ilagslup in the Baltic in 1809 and square bulkhead were 

She was rebuilt 18x4-16 when 1 1 ^ stern ga ii erie s taken down, 

converted into the built up round , < ‘ p , * dmira i a t Portsmouth 

The vessel was commissioned ^ fl^ship^o ^ ^ Admiral Superintendent 

at various periods between 18-4 3 , S man( j er _ in _chief between 1848-69, 

- 

■" : r— T 

dock and on further examination it • t ker an( j as far as possible, to 

afloat It is, however, now of Trafalgar 

restore her to her appearance at t when Admiral Nelson hoisted 

The following dimensions l G un deck, thirty 32-prs ; middle 

his flag on board in 1803. Her armament was g . quarter deck> ten 

deck, twenty-eight 24-prs ; 8 50 men Burden, 2 162 tons 

12-prs ; and forecastle, two 12-prs. £ 453.4 ft ; breadth, 51 -5 ft. 

Length of gun deck, 186 ft, length of keel for tonnage, 153 Iny I9la - I04 . 

depth of hold, 21 -5 ft 



65 . OIL PAINTINGS OF H.M.S. " BARFLEUR ” Presented 

by mfwa?a“L^‘^ttSp of 90 guns, laid down at Chatham in , 7<j2 , 

,ai h ess* thirtytwo 

i8-prs ; “ppcr deek thrty9P • ft breadth, jo -4 ft. : depth of hold, 
Tonnage, 1,750 ton^, icngui, if/ Inv. 1864-11 A & B 

21 ft. 

66 . OIL PAINTINGS OF H.M.S. “ ROYAL OAK.” Presented 
bv H M. Queen Victoria, 1864. 

y Tta was a third-rate battlesh.p of 74 guns, UkI down at Devonport .n .766, 
launched 1769, and broken up m 1815. deck. twenty-eight 

^ COmPk - fcnt 

WaS To 5 n°na" g e. n ;.6o6tons, length, ,68.5 ft . breadth, 46-78 ft^^^f Wl. 

20 ft 

67 . OIL PAINTINGS OF FI M.S. “ INTREPID." Presented 

bv H.M. Queen Victona, 1864 . , . 

7 Th,s was a third-rate battleship of 6, guns, laid down at Woolwich in 17O7, 
launched .770. and sold out of the Semce m .. r8 twenty-six 

l8 -p“ua^.X ^ l recast, 1 two 9 -„rs Her complement 

' taS Tonnagc,"i,374 tons, length, 159-5 ft , breadth, 44 4 ft .^pth 
19 ft 


‘ KINGFISHER ” Presented 


‘ PORTLAND ” Presented 


66 . OIL PAINTINGS OF H M S 

^ ^iis^w-^a^M^un^kinpad-war hid down at Chathun m 1769, hunched 

^t^nt’r f and the ^ ™e„t ,, luc,, 
Tonnage, 30a tons, length, 08 75 ft . "re.ulth, * »}« .J^°‘ * 

12 ft 

69 . OIL PAINTINGS OF II M S 
bv H M Queen Victoria, 1864 

This was* a fourth-rate battleship of 50 guns 1 ml down at Shoermss m I, 

d^k'lweim^o’Nprs . - deek. twenty-four 

, 8 -prs , quarter deck, four 9-pn, Her '.‘"‘l epth of hold. 

Tonnage, 1,044 tons, length, 146 ft , urea It , t 5 ^_ igf „ A & B . 
I 7 -5 ft 

70 OIL PAINTINGS OF H MS "AMBUSCADE” Printed 

.eg 

Armament -Mam deck, twenty-six 12-prs. , quarter citcK. 1 

forecastle, two 6-prs Her complement was 215 men of hold, 

Tonnage, 684 tons; length, 126 25 ft , bread! i f 35 ^ j A & B 

12- 16 ft 

71 . OIL PAINTINGS OF H M S. “ ENTERPRIZE.” Presented 
bv H.M. O ueen Victoria, 1864 

y This was* a sixth-rate battleship of 28 guns, laid clown at Deptford 177 • 
IaU Armament 7 ^ 11 , n dtk^we'nty-fofrL-prs , quarter deck, four 6 -prs. Her 
“TS, ™ r.r?ength, no-, ft. ; breadth, 33-5 ft. ^ depth of hold, 
II ft. 
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72 . OIL PAINTINGS OF H.M.S. “ EXPERIMENT." Presented 
by H.M. Queen Victoria, 1864. 

This was a fourth-rate battleship of 50-guns, laid down at Messrs. Adams 
& Co.'s yard on the Thames in 1772, and launched in 1774. 

She was dismasted in a gale and taken by the French fleet in 1779 on her 
passage from New York to Savannah 

V Armament : — Lower deck, twenty 24-prs. ; main deck, twenty-two 18-prs. ; 
auarter deck, six 9-prs. ; forecastle, two 9-prs. Her complement was 300 men. 
4 Tonnage, 923 tons ; length, 140-75 ft. ; breadth, 38-75 ft ; depth of hold, 
l6 . 5 g it. Inv - i 86 4-7 a - & B - 


73 . OIL PAINTINGS OF H.M.S. " SPHINX." Presented by 
H M. Queen Victoria, 1864. 


This was a sixth-rate battleship of 20 guns, laid down at Portsmouth in 
T773 and launched in 1775 She was taken by the French in 1779 retaken the 
same year by H M S " Proserpine," and broken up at Portsmouth in i8u. 
Her armament was twenty 6-prs , and complement 160 men 
Tonnage, 429 tons ; length, 108 ft. , breadth, 30 ft , depth of hold, ^9-^ ^t 


74 . OIL PAINTINGS OF AN ENGLISH WARSHIP. Presented 
by F. A B. Bonney, Esq., 1865. 

These represent a third-rate battleship mounting 64 guns The pamtmgs 
which arc orf copper, were used m the royal nursery for the instruction of Pnnce 

William Henry, -s\L ( - P rs , main deck, twenty-six >8-prs , 

te«tK 9-prs. Her complement was 500 men. 
q, ’Tho leading dim^ions of such a ship would be ^ 
tons, length, .3, 5 ft , breadth, ,4 5 ft , depth of bo^S ft.^ A . & 

75 . WHOLE MODEL OF ENGLISH MAN-OF-WAR. (Scale 

f .! represent, a third-rate 70-gun ship, similar to H M S. “ Boyne," built 
at Plymouth in 1 776 twenty-six 32-prs , mam deck, twenty-six 

I8 “ - <*■ «« wis 520 
"’“ronnage, 1,426 tons, length, 162 ft , breadth, 4 4 66 ft., depth oMicdd, 
1 9 33 ft * 


76 . RIGGED MODEL 


OF “LE SCEPTRE.” (Scale 1:96). 


This represents a French Une-of-battle ,hip of 74 gg. took P art 

in some of the most important actions ttTnty-^gh^b-pJs . , mam deck, thirty 
1 S-pr, 1 ,- “quarter-dec^ anrl^forecastle,' sixteen 8-prs Her complement was 690 

m<? Tonnage, ,,832 tons, length, i 7 J-« « • breadth ' « 9 ' 6 ' "Tnv.' 

21-6 ft. 

77 . BUILT MODEL OF H.M.S. “ CLEOPATRA ” (1779). (Scale 
1 i. , i Bristol in 1 779 from the designs of Sir J • 

rir»i^x«sR5i «- - — - - 

afterwards. . f ^4- nlc tural details and fittings of lower, 

1150 ““ general ^ g 

and decoration adopted at this period. 


( 11155 ) 



The Ship's CO — : T ‘ 

> 4 -?-. grenades) on the quarter and forecastle 

deC Tonnage (bom.), 689 tons IcnKth, on gun-deok, UO '4 « * length 

keel, 104*5 ft.; breadth, 35 2 f- building slip ready for launching Ihr 
The vessel is represented ftx g ed wooden structuie or " ground 

launching arrangements con is W h and forming an inclined plan, 

ways " built up from the floor of the slip wa> ^ ^ btruc < un s 

usually vvith a fal of ' 6251^ three-fourths of the vessel’s length, In 

forming a cradle, extern g carncd premature sliding of the uadi, 
which the whole weight 0 _ , 1 props or ” dog shores," shown 

down the ways is prevented ^ the dog shores arc knock-, I 

on each s.de ol the ship at the upper end of the way s n g ^ 

78 . HALF-MODEL OE THE “ SANTA MONICA." (Scale 1 48 ) 
Presented by the Admiralty, 1920 

This . ,-gun frigate was captured from the Spiniaids in 1779 hi 11M b 
.. Fern"” She strudfa rock ami was lost on April 1st. > «« No, man s Island, 

OTe H«^uU f c™s,sW of ’"‘Mam deck, twenty -six .a-prs , i-n-r deck, 
t en” a and n e,ght'. S -pr carronades , and the ™ 

Tonnage, 956 tons, length ,45 « , hreadth, 38 , ft , depth, u B 

79 . HALF-MODEL OF THE " SANTA MAKGAK 1 TTA (Scale 
1-48') Presented by the Admiralty, 1920 

jawr-s assess » -* 

f ° r 1^903 ’to-. 'ong.h, ,45 5 « ■ breadth, 38 9 1. , depth, u 7 « 
Complement, 255 nun 

80 . HALF-MODEL OF THE “ GRANA ” (Scale i ' 48 ) Eie- 
sented by the Admiralty, 1920 

This ^8-gun frigate was captuud from the Spaniards off Cape 
on the 25 Th 8 of February, 1781. by HMS “Cerberus ” of ,2 guns under (apt 

Her armamtnt consisted of twenty-two b-pr\ and six 4-prs , and her 

C0 « g n e t0 5 ’ 8 “length, „ 7 8 ft , breadth, „ ft , depth, 0 ,3 <> ^ 


‘ 81 . RIGGED MODEL OF ENGLISH SLOOP-OF-WAK, 18th 
CENTURY. (Scale i . 48 ) Plate VI, No 2, p. 31 

This represents a sh.p-r,gged sloop of about .780, which earned eighteen 

6 ' P Th 8 c U ma“ng ngging and sails of the model were added m the mu* urn 

Approximate dimensions -Tonnage (bom), 30 <> tons °f 8“ n 

deckToTft , length of keel, 8a ft , breadth, a6- 3 ft . ^cpaofho.d, taft 


82 . RIGGED MODEL OF ENGLISH SLOOP-OF-WAR. (Scale 


i : 
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or in the prevention of contraband trade. The model was rigged in the Museum 
jn 1902. 

The armament would be about twelve 6-prs., and the complement 30 to 50 
men 

The approximate dimensions of the schooner represented were * — Length 
of keel, .56 ft , breadth, 20-5 ft , depth of hold, 8 ft , tonnage (bom), 
120 tons 

N B —In the Merchant Service the term sloop was confined to a type of 
mnele-masted vessel resembling a cutter, but having also a square sail 

Inv 1881-34, 27,948. 

83 . HALF-MODEL OF H.M.S. " ESPION " (Scale 1 : 48.) Pre- 
sented by the Admiralty, 1920. 

This p-gun frigate, built in 1782 as " Atalante,” was captured from the 
French in 1794 She was wrecked on the Goodwin Sands, 1799 

The armament consisted of twenty-six 12-prs, and six 6-prs , and the 
complement of 215 men ,, 

fonnaee 986 tons, length on gun deck, 147-8 ft , length of keel, 122 7 ft , 
breadth, 38 '9 ft. Inv ^0-215 

84 . RIGGED MODEL OF 32-GUN FRIGATE. (Scale 1 : 48.) 

The frigate a fast vessel of medium size carrying her main armament on 
one <leck appears to have been generally introduced into the Royal Navy about 
At The original vessels, of 28 to 32 guns and 600 to yon tons burden, having 
pAsed highly successful for scouting and independent cruising purposes the 
L x L , ^dually increased in numbers and dimensions , early in the 19th century 
!AscK of 5* to 60 guns and 1,500 tons burden were built and when steam pro- 
pulsion was introduced in 1850. the last of the sailing frigates had reached 2,100 

‘ 0n nnsmode. was ngged ,n the- Museum ,n 1907 . « » f 


r chicd as fifth-rat.* vessels and the "Meleager,” a typical ship 

220 men armament - , f | |eek Dimensions Tonn.lge (b 0 m ). 

23. 

85. RIGGED MODEL OF ENGLISH 64-GUN SHIP. Penod 

1780-90. (Scale 1 48 ) 

n» vessel represented rs u 

Z h n 63) >n having . gafimstead of a »«. 

^ ^ L^nyaO. inclined at about 45 deg 

sail, had been employed the \ 8th century the present gaff or half-yard 

mizzen mast of worships but th t^ (Q ships carrying less than 

began to be adopted At first g t , t had completely supplanted the 

er : the latter ' and the d y 

T he vessel is shown carrying thr ® e ^ Across the 
these giving by night the distmgmshmg m^rk of a ^ 

forecastle is a fish-davit P‘ \ t is thus described — A piece of 

anchors , in the Naval Lvpositot ( 75 ) ^ which by a strdp hangs a block 

timber in a ship, having a note 1 a j h is to haul up the flook of the 

called the fish-pendant block ^ tht use of wh^ _ w shiftable from one 

anchor, m order to fasten it to the ship s bow , 

side to the other as occasion requires mam heck, twenty-six 

Armament —Lower deck, Her complement was 500 men. 

24 -prs , upper deck, twelve 12-prs. . ft • length of keel, 131 ft ; 

Tonnage, 1,374 tons , length on gun-de ,59 5 > In ® i 8 8 i- 3 i, 27,949- 

breadth, 44 5 ft- - de P th * 19 ft - B 2 



.< pirrFD MODEL OF FRENCH THREE-DECKER. (Scale 

, • ?i.) R S-S D by C R- Leighton, Esq., x 9 ax. 

This model represents n French battleship of .» guns of about ,780- .to, 
and was made by French pnsonere- 0 w t ships of the period, which 

The model .Uustrates o™ of th< the f ^, owmg .Lens.ons- 

"' 5 ° a: dfP,hmhUM ' 

25 ft.; complement, 1.098 thirtvt wo 36-pm ; middle deck, thirty 

The armament was . Lo . , f ’ I2 * prs . 'forecastle and quarter-deck, 

four 32-prs.; upper deck, thirty Jour p ^ 1921-138, SM 1849 

twenty 8-prs. 

87 . SEPIA DRAWING OF A GALLEY AND H.M.S. " SANS- 

PAREIL ” (1794)- . , , , . 

w . n 1 t Serrcs (b 175O, d 1825). represents a longitudinal 

sectmn'ofTganey asmsed m the Mediterranean. Such craft had nsuall) two 

masts carrying lateen sails muirters , (b) Surgeon's chest , 

The references to do ads are J , y) Br.ad 

Sdwwtabli Sore M IZ meat store', (/,) Uplands prove,,., store, 

(,) Co«nc,l chamber .JMJhe cabin « the French on June 

The Sanspaxe.l was an * ^ ^ (hp skc(ch wa8 m9(l on 

,st, 1704. and l broken n] t £ F ^ d 4 mast( , (1 , h]p as she appeared on 

]% JSS: Xn llefng toned lilo Portsmouth Harbour ruth ^,.0 

88 . MODEL OF HMS “ BOYNE " (179°) (Scale 1 : 4« ) 
Bequeathed by Algernon Brent, Lsq., 191b. Plate VII , 1 . . 
p. 50 and Plate IX, No 1, p. 5°- 

This represents a three-decked hne-of-battle ship, second-rate carrying 

98 guns and bmtt "j^ “htv^eV'toor^rt'.n tiwVapturc ol 

Martmque St LucTa ‘and oidW , she was acudently tarot at Spithcad 

m Details of external structure, fittings and decoration are shown A well 
exceeded equestrian carving of K.ng William III forms the fignrednud 

The probable d.stnbulion ol armament was as foil ows -L o' ». ir die , 
twenty-eight 32-prs ; middle deck, thirty 18-prs ; upper deck, thirty 12-irs , 

quarter 2 , 0I0 tons , length, gnn- 

» and "*■ -Poctively.-d one later --1 m .8,^ ^ g M f6jl 

89. BUILT MODEL OF HMS. “ QUEEN CHARLOTTE” 
(Scale 1 : 48 ) Lent by Hyde Clarke, Esq , D C L„ 1881. 

This roo-gun three-decked l.ne-of-battle ship was designed by Mr Edward 
Hunt as a sister ship to the “ Royal George,” and launched at Chatham m 1790 
She w^ Lo' d Howel flagship m the action off Brest. 1st Juno, , 7 94. and was 

aCC nflm b rent°waV : '& n r £& thirty 32-prs. , m,ddle deck, twenty-eight 
24 -prs ; mam deck, thirty 1 8-prs ; quarter-deck, ten 12-prs , forecastle, two 

12 Tonnage, 2,286 tons; length, r 9 o ft.; breadth, 52-5 ft.; depth ofMd, 
22*3 ft. 

90. LITHOGRAPH OF “ L’OCEAN.” 

on January 25th, 1841. 
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She was launched at Brest 1790 to the designs of Baron J N. de Sane, rebuilt 
in 1804, 1818 and 1837, and took part in the actions of June 1st, 1794, and 
April 11 th, 1809, against the British 

She bore the names “ Etats de Bourgogne,” "Ocean, Montagne, 

" Peuple," " Ocean," in succession, and was broken up in 1835 in the same 
dock in which she was built. 

Complement in war, 1,098 ; and in peace, 764 men. 

Length, 196*75 ft. ; breadth, 50 ft. ; depth in hold, 25 ft. Inv 1921-1018. 

91 . WHOLE MODEL OF FRENCH THREE-DECKER, (Scale 
about 1 : 144.) Lent by Vaughan Pendred, Esq , 1876. 

This model in bone was made by French prisoners during the 
War of 1807-14 It represents one of the largest first-rate ships of that p , 
probably a similar vessel to the “ Commerce de Marseilles, a 120-gun lme-of- 
battle ship captured at Toulon in 1793. which had the following dimensions - 
Tonnage, 2,747 tons, length, 208*33 It , breadth, 54 ^3 ft , depth 1 of hold 
25 ft. Armament —Lower deck, thirty-four 32-prs , middle deck thirty 
24-prs.; main deck, thirty-four 12-prs. ; quarter-deck, fourteen , 

forecastle, four 12-prs Her complement was 1,100 men Inv 1876 1363 

92 . ENGRAVING OF A FLEET IN LEGHORN ROADS, 1794 * 

. This contemporary engraving by G10 Bougean represents the Spanish fleet 
anchored if Leghorn Roads under the command of His Excel ^lency Sig Don 
Giovanni Langara, on the occasion of the reception on board on the 29th April. 

the flags at the main trucks andhsts « 
and captains are shown at the foot of the engraving 

93 RIGGED MODEL OF " LE VENGEUR.” (Scale 1:64) 

Ple W?? 750 le to-. length, r 7 o ft , breadth, 44 5 * , depth of hold, 

22 ft , draught, 21 5 ft , j t 0 j s j 11 p an d stores for 

Weight of hull and masts, i ,437 tons , total wtigu ig £ SM 314. 

a six months’ cruise, 3,548 tons 

94 LITHOGRAPH OF " LE VENGEUR ” 

This lithograph after a painting by M A K 

Alfred, 

160 ft ; breadth. 44*5 ft - dept , 19 • deck twenty-four 

Armament . — Lower deck, twenty-tow , Complement, 

24-prs., quarter-deck, twelve 12-prs., forecas , V Jny i897 _ i07 , 

470 men. 

96 . LITHOGRAPH OF " LES DROITS DE L’HOMME. 

This llth0 « r ?P h '., af j r 1 ? H P“me n ’ ? ^Frenc^J^gunhineStottlethip, and 
Indefatigable ^"aron, frigates of 44 and 36 *nns respectively 
on the 13th and 14th January, 1797 * 
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The fight lasted for n bout*. the ships, dec to the bad weather, being then 
te^Ulzof pounded Ldlhorty afterwards the " Dro.ts dc l'Homme " 
struck on a sandbank °Pl*'' J bj * lw ”. ach ‘™'the shore, and were made 

The “ Amazon s crew made raft reacnea rescued by the 

prisoners. The survivors of ,h ' n ^ r “ t "f t h‘ cutter " Aiguille." 

French man-of-war brig Arrogante i nv . 1921-1017 

97 . HALF MODEL OF THE "SALVADOR DEL MUNDI 
(Scale 1 48 ) Presented by the Admiralty, 1920. 

This three-decked nz-gun ship «as captured from the Spaniards in i W ; 

,h,rty ' two 

,! - P To„n a a n ge“ 8 ^f- Pr length, W> - 7 5 *«• ■ breadth, 54 3 ft. , ; ■ « 


98. SHEER DRAUGHT OF H.M.S " ENDYMION.” (Scale 
i • 48 ) Presented by H \ . Powell, Esq., 188b. 

■ ti« o. »■».»'*- ts&sr-v.’sjsxfs 
: •> — - - 
br t^c!d '^Although rated as a go-gun ^ 

arranged as follows- Mam 3,5 »e.. 

midship section, 510 sq ft 

at. * s * 

■&g~ i Jz-2&zsCSs&£% 

of Irafalgdr 5, <1 ]) ut kw'otth’s squadron for forcing that channel 

Sir Joseph Sydney! y orl ,e, Bart , boUcci, the >. ars 

1797-1808 Tnu,.r dt-ck t«entv-eight 32-i»rs , mam deck, thirty 

a4 . ‘.r aI quartera lee k^ io'Zn .‘fiEU. d„ U .hr complement 

^mmge? 1,953 tons, length, .8z z 5 ft., breadth, djMSjt .^leptWf 
hold, 2i 25 ft 

4 aa T.-v/'DAUTwr. hit T'Hb KKITISH FLEET IN THE 


100. ENGRAVING OF THE BRITISH FLEET IN 1HL 
MEDITERRANEAN (1798). 

Tins contemporary engiavmg. after a painting by Omobuono Kosclli 

17QB 

101. PRINTS OF THE BATTLE OF THE NILE. 

Th fn r eneravings represent different phases of the Battle of the Nile, 
the “ Vanguard " is shown, in addition to other vesse s A _ B c> D 
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1 02. HALF MODEL OF H.M.S. “PORT MAHON." (Scale 
i : 48.) Presented by the Admiralty, 1920. 

This 18-gun brig was found building when Port Mahon, Minorca, surrendered 
in 1798. She was launched m 1799 and broken up at Woolwich in 1837 Her 

armament consisted of eighteen 1 8-prs. . „ 

She was employed as the Police Ship in the Thames from 1817 until 1837 
Tonnage, 277 tons, length, 91 -5 ft , breadth, 25*1 ft , depth, 12 7 f , 
complement, 70 men. nv I “ 2 ° 

103 . HALF MODEL OF THE " L’EGYPTIENNE." (Scale 
i : 48.) Presented by the Admiralty, 1920. 

This 48-gun frigate was captured from the French in the harbour of Alexandria 

111 Her’ armament consisted of twenty-eight 24-prs , four 9-prs , and sixteen 

3J 'Ton C nagrM3oton,, length, 170*1 It . breadth, 43-6 ft , depth, £ ‘ i« . 
complement, 330 men 

104 . BUILT MODEL OF ARMED CUTTER (Seale 1 . 16 ) 

This is a shipbuilder’s model representing the lines and details of the 

SSd^for ™! 1 Si Vrl 1 

fftear a“ 7 emWancc to tho j of the Southampton fishing hoy, famous 

"t™ light guns or swivels, 
and her Pt" d mansions would be -Tonnage (bom) 45 tons, length, 
on 1 deck, 41 ft" breadth, extreme, r 7 5 ft , draught, mean, 9 ft 


105 . RIGGED MODEL OF 74-GUN SHIP (1800) 
Lent by E. Gwydyr Jones, Esq., 1923 


(Scale 1 . 144 ) 


ent by Jt. uwyayr jono, 1^4., 

'tins model was made by , ^laudlther of thTlemle r 

hue-of-ba/tle ship 'of 7 f>s with a complement 

<>f ft typical 'armament of a vessel of the. d»£»-U 

Tonnage, 1,775 tons , le g th of gun , 7 lm .\ Q2j 21, S M 1907 

breadth, 49 ft . dc P th o{ hol(1 ' 21 ” 

106 . HALF MODEL OF “ L’fiPEKVIEK ” (Scale i • 48 ) Frc- 

sented by the Admiralty, 1920 

Tins 16-gun brig was captured from the French m 1803 and was broken up 

at Pembroke in 1814. . &vr an j ] ler Lomplemcnt of 121 men 

Her armament consisted of ™tce “ 6 ^ lU \th, 28 5 ft ; depth, 8 8 ft 
Tonnage, 315 tons , len„tl , 95 , jnv 1920-206 

107 RIGGED MODEL OF H.M.S. " ARMIDE.” (Scale i : 120.) 

Lent by The Executrices of the late Mrs. B J.Colvfn.igu. 

This represents the ^“p ^'fh^nth Three sinular vmssdsLff ltochefort 

fiS: X"thc “%he main 

In the above action she carried 44 g u . deck anc i forecastle 

deck and long 8 pr with ?6-pr_ ca ™£ a *,, th * same as Bntish 50-gun frigates 
Her burden was x,i°4 tom— prartica 154 ft . breadth, 40 ft 

and her approximate dimensions were - - Inv. r9II m 
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19th CENTURY 8AILING 8HIP8-OF-WAR. 

Akhougti the this ce^ary^onlderable improvements 

m » 5T Sfe 

who was the Surveyor of i 1 Y ease< ^ length and heaviei 

parts of a ends may not be fully supported 

of a ship is on the crest of a strains thus set up are known 

and will have „ a j^d^ X “ in 3 5tate 

X JSV a. I»*. part « •”?“* b “ JSfS?i »X, V .°3 

upper part in compression and the lower in extension. These alternating 
sE caused the transverse frames to approach and to recede from 
one miother To prevent this, Seppings in 1806-11 >" reduced 
“ fillings " of solid timber between the transverse frames at the lowc 

aws %$»* 

a rsrr fflft - 

not suffiaent to resist even grape shot. The previous rounding of the 
tew Mow was consequently continued upward to the gunwale and 
tt squtre behead disappeared This change allowed for an incre^d 
armament of the bow whereby several guns could be fired m lines parallel 

with the keel. , , „ A 

The old square stem was altered to a rounded form which allowed 
for improver? methods of construction and also enabled the guns t 
be so mounted that there was no “ dead” point. 

Sir William Symonds was appointed Surveyor of the Roya Navy 
m 1812 at which time the restrictions of dimensions according to 
fixed establishments were removed and the designer was given more 
liberty. 1 As a result he made his vessels comparatively broader than 
their predecessors and also employed finer lines and more angu a 
sttions beTow Z water lme. A series of experimental saihng n^s 
were carried out between 1835 and 1846 which showed the adv “ f ^ 
of his design but although his vessels generally had more speed and 
were more^eaworthy than their nvals they displayed a tendency to 
mtrh and to roll deeply under certain conditions. There are a numbe 
0 P fmodds of ' Symondites” in the Museum Collection, a stnkmg 
feature of which is the “ peg-top ” section. . 

Bouger in 1746, published the first investigations showing the 
use of the’ “metacentre" in determining a vessels stability, while 
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Bemoiuili in 1757 and Euler in 1759 r published treatises on the laws 
relating to the floating body. In 1775 the Swedish Admiral Frederick 
Chapman made public the result of his long and successful experience, 
but it was not until after Symonds’s regime that the properties of the 
metacentre were appreciated by the designers of ships for the British 
Navy. (See a series of articles by A. W. Johns commencing July 28th, 
1922, in the " Engineer ”) 

108. RIGGED MODEL OF ENGLISH FRIGATE (1801). (Scale 
1 : 144.) Bequeathed by C. R. Leighton, Esq., 1921 

This model represents the 32-gun frigate “Aeolus/' built on the 'Thames 
,n 1801, from the designs of Sir William Rule The essential rigging details of 

the ThT“ d Aeoh:T” was P one of a class of five frigates built during the same year, 
but although termed 32-gun frigates, all were, however, constructed to carry, 

tong 18-prs , upper deck, 

ten 24-pr carronadcs and four long 9-prs a pr ,th 

Tonnage, j» 9 tons; length of gun deck, 144 ft , breadth j 7 -J 
12 ’5 ft.; complement of men, 260. I nv 9 37 - 

109. RIGGED MODEL OF H M.S. "HERO.” (Scale 1:96) 
Lent by Sir Alan H. Moore, Bart., 1921 

This model, which was rigged by Mr. J T Major in i 1921 i represents |HMi 
■' Hero " a third-rate ime-of-battle ship of 74 Suns, bu.lt on the Thames by 

R 7 fter taking $?in many actions, she was finally wrecked off the Tene, ,n 

110 . HALF MODEL OF H MS "LIVELY." (Scale 1-48) 
Presented by the Admiralty, 1920. 

This 4 6 n gun fngate “ 

^°Hcr C armamtuit r consisted of twenty-eight ,8-prs , four 9 -prs, and fourteen 

S tons, length, ,«■** * breadth, 39 5 ft . 
complement, 284 men. 

111 . HALF MODEL OF H M S " IMPERIEUSE.” (Scale i ; 48.) 

Presented by the Admiralty, 1920. „ 

This 38-gun frigate was captured when named the " Medea from the 
Spaniards on °*°* r a B r h ,t 1 s , h l s 4 hip°wa^ a -Mmn dec/'th.rty 18-prs , forecastle 

ass.; r or. « ... » ■ 

Tonnage, 1,046 tons, length of gun deck, .47 • b Jnv ig 20 ^ 0 y. 

breadth, 40 ft. ; depth in hold, 14 ft. 

112. HALF MODEL OF H.MS. 

Presented by the Admiralty, 1920. „ 

twenty-four 9-pm, two 6-prs , and ten r 4 -pr 

-ssi s attsws ». .« « . ,v„. 


* BARBADOES ” (Scale 1 . 48 ) 
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113 WHOLE MODEL OF 14-GUN SLOOP-OF-WAR. (Seal, 

: ■ 48.) Presented by Mrs. Pickenng Thompson, 1912. 

n ' , a nf war belonged to Admiral T. Pickenm- 

This model of (TToTSd to &s father, Admiral John Thompson, RN, 
Thompson, R.N. ln l8o6 ^ subsequent years, during active 

who commanded H.M J. “ . • Cape 0 f Good Hope, French and 

armament of 16 canronadeb with t P • 8 deck 87-5 ft ; breadth, 
Burden, 369 tons , length, overall. 10O it , ien S T . * Inv< I9I2 -i 3 6. 

28-2 ft. , depth, 13*9 

114. HALF MODEL OF THE ” ALGfiSIRAS." (Scale 1:48) 
Presented by the Admiralty, 1920. 

This French luic-of-battlc ship of 74-guns was captured at the Battle of 

115. RIGGED MODEL OF FRENCH 120-GUN SHIP. (Scale 
i . 240 ) Lent by Cecil C Fry, Ebq , 19 * j* 

This model was made by French prisoners-of-war, and presented to Mrs 

E "^ , n h ame > ''-L^gus" "on the stern of the model, which represents 
one of the Targe firs, -fates of’, 'he penod .^7' >4. probably a similar vessel to the 
“ Commerce de Marseilles, a 120-gun lme-of-battk shi| thirty-four 

oT “TSTftyyu'r'ef T mlm deXthirty-four ,r-prs . quarter 
®u^^': h ^ca^e,^ur.e tl us 

Tonnage, 2,747 tons, length, 208-3 ft . buadth. 54 « ■ ^ iqiy .^ 

25 ft 

116. HALF MODEL OF HMS "CADMUS” (Scale i - 4 s ) 
Presented by the Admiralty, 1920 

This io-eun brig was designed b> Mi H<m\ T<ake, and built by contract 
by Mr Dudman'siie was laid diwi. ... l>.eeml« .1 So;. launch d in 

February, 1808 In 1864, after service as a coastguard vessel, she wa. 

^There were also built on the same lines the “ t herokee." m the River Thames 

- &^&OUStX?SSS - »• >-<■■ "* 

"7X“ “ .... « . *j£ 


117. RIGGED MODEL OF H.MS “CALEDONIA.” (Scale 
1 : 72.) Lent by R F. Harvey, Esq , 1888. 

This 120-gun three-decked line-of-battle ship, designed by Sir W Rule 

s^rs r t hetL h t :^ £ x^TTihe ** of 

The 'model Towsldded royal masts, mam and forestays snaked, the lead 
modern additions to the model 
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Her armament was : — Lower deck, thirty-two 32-prs. ; middle deck, thirty- 
tour 24-pfs. ; main deck, thirty-four 18-prs. ; quarter-deck, sixteen 12-prs. , 
forecastle, four 12-pns. Her complement was 875 officers and men. 

Tonnage, 2,616 tons ; length, on gun deck, 205 ft. ; breadth, 54*5 it - : 5 le P t 
of hold, 2 3 *i ft. Inv l888 ' 2 "’ 

118. WHOLE MODEL (Scale i : 288) AND DRAWING (Scale 
1 : 48) OF THE " DUKE OF KENT ” Presented by John Scott 
Tucker, Esq., 1865. 

This proposed four-decked hne-of-battle ship to mount 170 guns was designed 
by the late Mr Joseph Tucker, Surveyor of the Navy, '813-31 The <lc«gn 
prepared in 1809, contained the following improvements, Y or elliptical 
afterwards adopted by Sir W Sy.nonds, v« A round tow. an oval or ell.pt.ca, 
stem; hawseholes m the middle deck; quarter ports or gun on each decK 
vertical stem post , round rudder head , reduced rake of stem a greater 
proportional breadth of beam , greater rise in floor timbers , ^ ^ ht of 
of ports from water line ; greater height between decks , greater weignt 

‘ ir "pr n oposcd armament . — Lower deck, thirty-six Jt-prs , lower .middle ^deck 

x&z&igz cartas* 

M tsel has lower masts and bowsprit stepped 

and a midship transverse frame (scale 1 24) is ako sh % n tonb ; 

The leading dimensions of the proposed ship were 7 ft' 7 breadth 

length of gun-deck, ft , length of keel for tonnage .78 7 « ; bteadth, 

extreme, 62-4 ft , breadth, moulded, 6l'6 ft , de P* v ° f , g 6 “', ? 6 26. 

119. RIGGED MODEL OF ENGLISH FRIGATE. (Scale i : 128 ) 

This rigged model r -presents an English 50-8™ “^n^th^of gun 

The dimensions would be, approximately ( l ' . L , t 

deck, 159 ft , length of keel, 136 ft , breadth, 39 ft • d “• t5 ‘ t ^. n t y<1 ght 
The tyr-eal armament of such a «*sel would ^ 7^“; 

,8-prs., quarter-deck two 9 -pts anj 330’ men 

tour 9-prs , and two 32-pr carronaues. F j nv . 1912-95. 

120 RIGGED MODEL OF ENGLISH FRIGATE (Scale 
1 144 ) Presented by Miss A M. Jairett, 1921 

The. model represents a flush decked vessel, pierced for 48 guns, of the ear v 

part of the 19th century twenty-six 24-prs , upper 

Her armament would probably be 1 ‘ f 'element about 200 men 
deck, two 9-prs and twenty 24-pr Haunted to scale 

The masts and rigging do not appear to be y t j —Tonnage, 660 

and the dimensions taken from the model were hoM , 8 „ ,, 

tons, length, on gun deck, 115 5 ft , ’ - j nv 1021-15 

121 HALF MODEL OF H.M.S. "ANDROMEDA” (Scale 
1 48 ) Presented by the Admiralty, 1920. 

1 md in ^e^was'capt'ured r by r ^e t Briti^i ii^i8i 1 2! )< and renamed "^tndro- 

mt f s “ Jmamen "ted’of twenty-two 31-pr -ronades and two it-pts. 
Ue Vo°nnt m 8re Tons TO. .29-6 ft ; breadth, 37 3 « , depth, n^ft^ 


122. WHOLE MODEL OF ENGLISH FRIGATE, (Scale t : 48 ) 

This represents a 50-gun vessel specially designed in 1813 to cope wi 
more^powerfulTrigates then being introduced abroad. 



~2&; ssisa 

complement was 480 men. Tnnna« 1 tons ; length, 172 ft , 

Her dimensions were apprommately .-Tonnage, ., 45 . j« v ,/g, ' 

breadth, 44 ft. , depth of hold. .4 ft- 

123 . HALF MODEL OF H.M.S. FLORIDA.” (Scale 1:48) 

Presented by the ^ „ , .. t charleston in 1813, and was 

.pSrtarcanf^llwtng year. She was renanred " Honda, 
W carronades and two 9-prs . and her 

complement was 135 m ® n - , , ,, n .h ft breadth 32 ft.; depth, 

Tonnage, 539 tons . length “< « un dcck ' “ 9 6 ' W ' l„v. 15.0-.00 

I4-2 ft 

124 . HALF MODEL OF H M.S. "EDEN.” (Scale 1:48) 
Presented by the Admiralty, 1920. 

Tins 28-gun sloop, designed ^oken'u^ aTportJraouth 111 1833. 

^fhere were aisobidt on V lame lines the “ Mersey " at Chester in 1814, and 

the ThlTmameM ra^tlVof'Cghteen 3 i-pr- carronades, eight i.-prs, and 

125 . RIGGED MODEL OF H.M.S “ ARIADNE." (Scale i . 24.) 
Presented by Sir D. H. Macfarlane, 1883 

This sailing ^ to wild a°nd ngged 

service in 1841 The model i ... nQV( ,j lst t w ho commanded the 

“ nde i m C .8 S .Tto' S T sho»?tte m !in deck w.th its complete battery, the flush 
^ L I k 8 tt 3 h it, I Umm..ck nettings, and » carrmudes these small guns 

• »- 

rrr-headth, , ,* 

12 ft 

126 . RIGGED MODEL OE A REVENUE CUTTER (Scale 

1 Thl! belongs to the penoe 1 .8.0-30, and cames .4 guns (t . , 

Tonnage, 130 tons, length, 85 It , brcaotn, ^ SM 15.5 

draught, 11 ft 

127 . WHOLE MODEL OF ENGLISH FRIGATE (1820). (Scale 
I 64 ) Presented by William E. Allum, Esq , 1922 

ra^^exoMde^so'grnis^Porbon^of ^he^upper de^likmkjng^as beenonutted 

*° Tonnage, 6 1'.s^tons^ 1 length, : 5 6 ft , breadth. 4 8 ft . dept^of hold, » ft. 

BA^l^t “ “ 

batUe'shrp^illusbating ^un^rta^t* structural ^eatur^introduc^by^^ Robert 
Seppings in the early part of the ioth century. 
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The features include the “ trussed frame/' which consists of a combination 
of timbers or riders, longitudinals, and trusses The first are 1 
arranged diagonally, and extending from the limber to the shelf of the lower 
gun-deck. The longitudinals and trusses are so placed that their abutments 
Ire in close contact with the riders, the whole being firmly united with the frame 

^Sh Robert Seppmgs was responsible for several other important improvements 
m English ship construction, namely :-The filling in of the spaces between 
the frame timbers ; shelf pieces and water ways for ship s side connections of 
beams • the diagonal arrangement of deck planking ; the introduction of the 
round bow and the rounded .tern, Some of these features appe^ however to 
have been used at an earlier date in foreign practice. Inv. 1922 437. 

129 . MODEL OF SQUARE AND CIRCULAR STERNS. (Scale 
1 ; 16.} Presented by the Admiralty, 1920. 

These two half models illustrate the differences between the square stern 
, H MS " Canopus " a ship of 84 guns, and the circular stem proposed by 
Sir Robert Seppmgs and adopted in a number of vessels built on the lines of the 

“ V pL » Franklin " by the French* Tonkin 
1796, and was captured from them m 1 79 ^* 

130 . MODEL OF STERN OF H.M.S. " HIBERNIA." (Scale 
i : 16.) Presented by the Admiralty, 1920. 

This model shows the starboard side of the circular stern of H 1 . . 

“ Devonport'yar^m'^o^ with a square stem, 

but this was subsequently replaced by one. similar to that represe^ted^^ 

131 . RIGGING MODEL OF H.M S. “ GANGES/' (Scale 1 : 24.) 

Presented by Capt H T. Burgoyne, R N., 1865. 

This was rigged by Capt. B— The names"^^ “he sails 

of a wooden, two-decked hne-of-battle ship ot 84 gu ,, (- anees " 

the x« ■ "■ «• In " i865 -°' 

13 *. RIGGED MODEL OF 120-GUN SHIP (Scale fix) 
r ,r n t bv H Eden borough, Esq , 1901. 

IV- * -Vs ^ » rssss 

of the 19th century and is of a class “ — c v represents the - Pn „ce 

"d * ChSham m 7 -,8 23 . another of the four was the " Caledonia 

(S \he° rigging of the model , ™ “,7/pnt tps&^SnTso 
snaked lore and main stays, and s ^ t a q T £ e J h ole of the hull of the model 
the arrangements for working the > boa he ^ ^ are forecastle, which 

is built, and the bottom is coppe . done( j w hen it was discovered that 

prevailed for many years and was only . ^ d readily than the rounded 

the flat surfaces weie penetrated by grape snot more 

bow. r , 1 fhirtv-two 12-prs. : middle deck, thirty- 

^l/S^^alr-deck, - »-P» = 

forecastle, four ta-prs. ft • length on keel, 170-9 ft ; 

Tonnage, * 6o 2 tons ; length .on gun deck £ 5 «• • Inv . ig0 r- 35 

breadth, extreme, 58 ft. \ <tep*h of hold, 23 16 It. 

, 33 . WHOLE MODEL OF H.M.S.. " PYLADES." (Scale 1 : 48.) 
Presented by the Admiralty ^ was lald down at Wool- 

to ^ of the ,olloma8 ycar - 

was broken up in May, 1845. , 



The armament consisted of sixteen j«-pr- carronades, and two 9 -pr. carronades. 


and her complement was 125 
Tonnage, 433 tons ; length, 100 


breadth, 30-3 **- > de P th * 8,1 ft 

Inv. 1020 -2S2, 


1 M. HALF MODEL OF H.M.S. "CRUISER" (Scale 1:48. 
Presented by the Admiralty, 1920. 

This 1 8-gun bng sir'u 

CS&be 5 d 9 at^chin .797. to wh.ch des.gn over one hundred tes.K 

“'"ThT-Crmler," represented by the model, was mcluded ,n the experiment-,) 

St ^ U HeT armament ^consisted of stxtrcn Jt-pr. carronades and two 6-prs the 

complement vas 125 men hroidth ti ft depth, 12-8 ft 

Tonnage, 3*4 tons, length, 100 ft . bnaclth. 3< - V I ' ny IQ2 , W < 7 

135 . RIGGED MODEL OE SERVICE YACHI. (Scale 1 4 s ) 
Presented by J J- filler, Esq., 1894. 

„„ . a- s:, 

harbour service, as tench > ^ " V/* ^ ’ a m<un -,a.l, fores, ul. pb. and null 
Js'preXfa sad when rnnmng bt-Mn, the 

rwr^agoi-m,. .» r ^ 

of keel, 68 ft , breadth, 20 ft , depth of hold, H it "" ,Sl 't ! 

136 . RIGGED MODEL OF ARMED SCHOONER (Scale 1 ’ 24 ) 

This built model represents an armed topsail-schooner of «l»ut | 8 -V'. smb 

137 . HALF MODEL OF THE “ PKl’EB.V ” (Scale 1 4 « ) 
Presented by the Admiralty, 1920 

This Spanish vessel, an ex-38-gun frigate, was captuud by H M S ‘‘ Husk.’ 
a bng hl of tC guns, in 1831 V h™ there uc ^3^-] ^ 

Tonnage, 1,080 tons, length of gun deck, 154 ft , g j lQM , >11 
breadth, 40 ft , depth of hold. 12 ft 

138 . MODEL OE MIDSHIP SECTION OF H.M S. " RODNEY ” 
(x 833) (Scale 1:24) Presented by F. W Slade, Esq, 1903 

The " Rodney ” was a two-decked lme-of-battle ship of 92 gum, icsigned 
‘""Amongst the structural details represented are some 

duced by Sir R, Seppmgs m 18.3-32 whrle he was Surveyor of the Navy , these 

mdude ment of a system of internal diagonal timber tics, crossing 
(1) in P y , a, , 1 hptwppn themselves with corresponding struts , 

SSs=pss HI 

massive vertical nders and internal planking. 
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(2) The method of connecting the heads and heels of the timbers composing 
the transverse frames, by plain butts with circular dowels or plugs instead of by 
the various methods of scarfing previously va use. 

(s) The introduction of thick continuous " waterways and shell-pieces, 
olaced respectively above and below the ends of the deck beams to secure better 
connection of the beams with the sides of the vessel and also additional longitu- 

<iin Other details shown are .—The use of forked iron knees to the beams ; the 
arrangement of pillars or stanchions for supporting the decks ; and the varying 
thicknesses adopted for different portions of the external planking : A number 
of the strakes of planking near the waterline are shown cut on the anchor-stock 
system which gave an increase of structural strength while reducing the waste 
in preparing the planking from tapered logs On the orlop deck are shown he 
rope anchor cables, used before the introduction of chain cables and i in the 
planking of this relatively important deck can be seen the device by which 

'’The 0 - P R0 a dt n /-r k part m some tnals of sh.ps of the Une dunng .845-46 
and proved herself to be superior to her contemporaries in speed and steadiness 
during rough weather , in i860 she was converted into an auxiliary 

Her original dimensions were —Tonnage (b o in ), 2 026 tons , lengt , 5 5 * 

breadth, 54*5 ft , depth, 2 ] 1 it y 5 

139 . MODEL OF HULL OF H.M.S. 

Presented by the Admiralty, 1920. 

This model represents the condition m which HMS “ Pique” was found 
0,1 W * Symonds and bu„t at Levon- 

POrt bh"rln” tore 0,1 the coast of Labrador on 

t0 a heavy gale, she W -her 

rudders were fitted but we r 11 carried away , ^ eri ^ having sailed 1,500 miles 

as* “Si - 

” I'omiage, ,.633 tons , length. .60 f, , breadth, 4 * 8 ft , depth, 


‘ PIQUE/’ (Scale i : 48 ) 


140 . MODELS OF BOW AND STERN OF H.M.S. "PIQUE.” 

(Scale 1.24) Presented by the Admiralty, 1920 

1, u s ■■ Pique " was a 40-gnn frigate which was designed by S.r Wm. 
s ' - ,uJ 302 

141. RIGGED MODEL OF H M.S "VANGUARD.” (Scale 
1 48 ) Plate VII, No 1. p. 

This 80-gun, two-decked W ^ 

"“Ct 3 

tlie dimensions of vessels of < : t ()f hcr predecessors, and was also 
broader in proportion to her ? sections ^below the water-line. The special 
given finer lines and more angular u us tr a te d by the adjacent models of the 
features are, however, more clearly il b d ^ ner She took part in the 

” Ubion” and the “ Fant«me, ^ ^V^^ed comparatively good speed 

343 “ “ ‘ “ " 

Museum in 1903 “hv'sm W SymLds Adjacent to it is represented the 
%£$ P rXld b> gr^d W war« S ed m >— such a vessel. 



'BONETTA." (Scale 1:48.) 


. , ftnr i her armament consisted of ; Lower* 

The “ Vanguard cwrnd 65 ^ main decki twenty-four 32-prs. and 

deck, twenty 3 >P«; and forecastle, twenty-four ja-pn. 

four 8-in. guns; <l uart ?™r “ ^length on lower deck, 190 ft.; breadth. 
Tonnage (bo.m.), 2,609 tons, lengen u Inv ,889-83. 27,6711. 

extreme, 57 

142 . HALF MODEL OF H.M.S. 

Presented by the Admiralty, 1920. 

Thls 3- r - rr 'e.s r ned^ 

L“on o°nLiavc trade” off the Weft Coast of Afnca, and in .86. she w„ 

brok Thf^ 

^H^“SM 4 ^ 3 Vpr e .yewi guns, and one 32-pr go-ewt 

breadth, 29*3 depth, ,£ ^ 

143 . MODEL OF STERN OF H M.S. “ INCONSTANT " (Scale 
1:24) Presented by the Admiralty, 1920. 

_ ..Hintinl stem of H M S " Inconstant," a 36-gun frigate 

,au„S r ~thV P ard,o .830. the vessel's design l-ng be™ prepare, 
by Admiral Hayes. 


144 . LITHOGRAPH OF " I.’ARETHL'SE ” 


*21 cartas kju * ewes 

dry The dimenluons of this class as laid down in the Establishment ° f 
Displa,oement ( S 999 tons ; length on gun deck, 138 Oft., moulded ^a.lth, 3O ft ^ 
mean draught, I 5‘5 ^ 

145 . HALF MODEL OF H M S. '‘PILOT." {Scale 1 : 4 8 ) 

Presented by the Admiralty, 1920 

This 16-gun brig was designed by Sir Wm Symonds, and built at Dcvonport 
Yard in 1837-38 She was sold out of the service in January 1862. 

Her amaraent consisted of twelve 32-pr 17-cwt carronadcs and four 32 pr 

2s-cwt euns The complement was 130 men R . 

25 WO 485 tons, length, ...5 ft ; breadth, 33 5 ft , depth M > 


146 . HALF MODEL OF H M.S. " DAPHNE." (Scale 1 . 48.) 
Presented by the Admiralty, 1920 

Tins .8-g.n sloop designed I by 

Yard in December, 1835, and launched in August, i» 3 » ine 
° n S^n^d of eighteen 3 2- P r. 4 o-cwt guns, and the complement, 

’^Tofnage, 7*6 tons , length. .20ft , breadth, 37’7« ; depth, .8 ft 


147 . HALF MODEL OF “ LE JEMMAPES." (Scale 1 ; 48.) 
Presented by the Admiralty, 1920. 

This represents a French line-of-battle sh.p of .06 guns, wh.ch was launched 

in D.tplacement, 4,374 tons; .ength on water hne, 204-3 «t ; ^'^ 5 - 
depth of hold, 24 ft. 
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148. HALF MODEL OF H.M.S. 
Presented by the Admiralty, 1920 . 


' SPARTAN.” (Scale 1 : 48 .) 


j 1 -7 

This 26-gun frigate was designed by Sir Win, Symonds, and was laid down 
at Devonport Yard in June, 1838. She was launched in August, 1841, and sold 
out of the service m May, 1862 . ^ , 

Her armament consisted of eighteen 32-pr. 40-cwt. guns, two 8-in 50-cwt 
guns, and six 32-pr. 25-cwt guns. The complement of men was 240. 

Tonnage, 918 tons, length, 131 ft , breadth, 40-6 ft , depth^ m ^7 ft. ^ 

149. RIGGED MODEL OF H.M.S “ FANTOME." (Scale 
i ■ 39 .) Plate VII, No. 2 , p. 48 . 

This brig-rigged sloop-of-war was launched at Chatham in 1839, and sold 
out of the Navy m 1865 She was designed by Sir William Symonds, who gave 
h C r the finer lines and steeper floors which he introduced into the underwater 
form of British war vessels At about the same time 13 similar war brigs were also 

C< " Th“ C modd was masted and ngged m the Museum in 1902-03. masts, 
yards, etc, being made in accordance with the dimensions established by 

^ The armament'of the'" bantome " consisted of four 32-prs and twelve 32 'P r 
carronades, and her complement was 130 men 

Tonnage (bom) 485 tons; length, on deck, .05 iU 
23 5 ft , depth, 14 ’o it. 

150. LITHOGRAPH OF H.M.S " ST GEORGE ” 

Tins lithograph by T 

of Sir\\ Rule and had the following dimensions - Burden, 2.710 tons , leng , 

8U "^ 

91 guns and afterwards 72 guns Mu was rouovcu Jnv I9IO _ 20 2. 

151. HALF MODEL OF HMS “SIREN” (Scale i 48 ) 

Presented by the Admiralty, 1920. , 

Tins 10-gun sloop was designed by Sir Win Symonds and built at Woolwi 
Yar ?„:" ■ w^tlso budt on the same hn«b the^ Helena; at Pembroke m «J 43 . 
the Th'I' “Zlmnd ^uMSo/slfte™ 3 ^pr guns, and the complement 

° f « «9 tons; length, no ft , breadth, 34 S ft . depth, 

152 HALF MODEL OF HM.S. "SUPERB." (Scale 1 : 48 ) 

P Al!:e: Symonds, w. ,aid down at Pembroke 

l84 Ilcr armament consisted of ja^/'Acwt guns, foui> 

““I 1 " l5B3 7 TonT n iength, .90 ft , breadth, 57 ft , 

153 HALF MODEL OF H.M S. “CUMBERLAND.” (Scale 

1 : £ ZTsZ d Z^ "yt T SZs. was laid down at Chatham 



3 SSStS'C 2." ~ -“*-'• • » “ - »" 


plement was 600 men. 
Tonnage, 2,214 tons 


length, 1 bo ft , breadth, 54-2 ft. 


depth, 22 -3 ft. 
fnv. 1920-222, 


154 MODELS OF BOW AND STERN OF H.M S. " CUMBER- 
LAND'” (Scale 1 : 24.) Presented by the Admiralty, 1920. 

hS's ' Cumberland ” was a 7 o-gun sh.p, designed by Sir Wm Symonds 

^ U modA«“he'^ 

illustrates the arrangements foi the guns to iy20 . 293 and 299. 

155 . WHOLE MODEL OF H.M S. ;* ALBION,” (Scale 1:48) 
Phte VIH No 2 ; p 50, and Plate LX, No. 2, p 50. 

ms was' a 90-gun sailing t&IS? m' Se t'nlrdX o'i 

SebastopoMn sulfVred most severely In 180. sbe was .on- 

Vert Hcramament e was 1 -Lower deck, twenty-eight 51,-cwt guns and four 

156. FIGURE HEAD OF H.M S "ALBION" (1842}. Pre- 
sented by Messrs Castle's Slnplireakmg Co , l.td , 1913 

llus IS the original wooden figure head (helmet missing) carried by H M S 
" AUnon,” ap-baltle ship ofV guns, S T £ 

adjacent model). * J 

157 . HALF MODEL OE HMS " MUTIN’E " (Scale 1 4« ) 
Presented by the AdmiralU, 1920. 

Tins 12-gun brig was designed bv.Mr Fmcham She was laid down at Chatham 
Yard in October, 1843, launched in April. 1844, and lost i» 1848 
included in the experimental squadron ot i»4t 45 t 

11C Her armament tons, sled of t, „ (-> pr aj-ewt gnus and two .S-pr 2„-uvt 

8Un Tonnage,4r8 tons , length, , ft , breadth, 3. 0 <t . -M". J* ■ 

complement, 130 men 

158 . HALF MODEL OE H M.S. " FLYING FISH (Scale 
1 48.) Presented by the Admiralty, 1920 

'this ,2-gun brig was designed by Sir Wm Symonds b lie was built at 
Pembroke \ ard in 1843-44, and broken up at 1-ortsmouth m 1852 

She formed part oAhe 4 squadron of experimental brig, with winch a senes 

of famous trials were carried out in 1844-45. Pembroke m i8as 

53 22- -IS- 

n^sarasK , — . *, . . -a »*, 


169 . HALF MODEL OF H.M.S. 
Presented by the Admiralty, 1920. 


" ESPIEGLE.” (Scale 1 . 48.) 


1CSCIHCU vy c**'-' * j’ J 

Tins 12-gun brig, which formed part of the experimental squadron (1844--43). 
was designed by Messrs. Read, Chatfield and CrenK^ bhe was built at 
Yard in 1844, and sold in November, 1861, for £805. 
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Her armament consisted of ten 32-pr, 25-cwt. guns, and two 18-pr. 20-cwt 
guns, and the complement was 130 men, 

Tonnage, 443 tons ; length, 104 7 ft , breadth, 31 8 ft. ; depth, 13-1 ft. 

Inv. 1920-232. 

160 . MODEL OF STERN OF H.M.S. " ALARM." (Scale i 24.) 
Presented by the Admiralty, 1920. 

This model represents the elliptical stern of H M S " Alarm, a 26-gun 
frigate launched at Sheerness in 1845 to the design of Sir Wm Symonds 
b Inv. 1920-295 


161 . WHOLE MODELS OF SAILING CORVETTES. (Scale 
1 : 48 ) Contributed by John Scott Russell, F R S , 1868. 

These vessels are designed on Mr. Scott Russell’s "wave principle," but 
have the following features advocated by Admiral E G Fishbournc m 1845 
as desirable m a sailing ship-of-war -The buttock lines are continuous curves 
to minimise pitching , with the same object a fine bow and a after-body 
are provided To promote steady steering there is a long run of pcrpcndicula 
side P a long keel, a lean fore-foot, and a fine heel, while to insure powerful action 
of the rudder the draught of water is greatest aft ; the floor rises a ro 

mU These SC prma pies were adopted for II M S " Warrior " in 1861 

bngZn k£d wate,hne. P I24 or ft . breadth, «treme, 3. ft ^ depth 

at side, 16 ft 

162 . HALF MODEL OE H M S. “ CONSTANCE. (Scale 1 48 ) 
Presented bv the Admiralty, 1920 

This 50-gun frigate was (feigned by Sir Wm bymomls, and built at Pembroke 
Ya Tluueti’X bu.lt 0,1 the same hues the " Aretlmsa ” at Pembroke m .849, 
"mn^ s"n l8 65 9 cwt guns, twenty-two ,i-pr 5 6-cwt 

guns eighteen 3-,.^ 45 -owt gtms 5 A ft , depth, ,6 3 ft 

she' was built for a sailing ship 


163 . HALF MODEL OF HMS “THETIS" (Scale i 4 8 ) 
Presented by the Admiralty, 1920 , ( 

with the Prussian Government for m wh .ch her sailing 

^ ° f - - — 

th, 'ueV“«t cS« »f Uwr 3 ‘-pr" 5^ 

8-1 n 60-cwt guns; upper deck, two 32 pr 1 b 


^"tonnage, 1,533 ton, , length, 164 0 ft , breadth. 40 - 7 ft . 
complement, men 

164 . HALF BLOCK MODEL OF 1 I.MS “ RECRUIT.” (Scale 

for Z wafckdlS to compete with a number t^udme”' fgamst’ ton* 
oLrondor \var-ves a c!s r that”the l ’intended Lais were never made, and the 
“ Recruit ” was eventually sold out 0 *^ e e ™ m troopships, floating 

!Tt rrrX^ber th£ iron construct, on became 
general for battleships. 



tonnage ^ *£*. 

166 . HALF MODEL OF H.M.S. " ARACHNE." (Scale i : 48.) 

Presented by the Admiralty, 1920. „ 

TWs .8-gun sloop was designed by S.r Wm. Symonds and bu.lt at Devon,*, rt 

Yar Her n aJmam 4 cnt consisted of two 32-pr. 39-cwt. guns, sixteen ji-pr. 2 5 -cwt. 
guns, and her complement of ' 45 men ft . depth . , 6 . 8 (t 

-1 bS.lt on the same hues at H.ackwal, m.% 

166. HALF MODEL OF " I-E VALMY." (Scale i . S«.) Pie- 
sented by the Admiralty, 1920 

■ This 120-gun ship, which was the. last three-dectoin the Trench .Navy, 

^ displacement, 5 , .54 tons length on gun deck, 2.0 ft ; ^ 37 « . 
depth, 59 ft . draught, 2 8 25 ft 

167 . HALF MODEL OF H M S. “ LEANDER ’ (Scale 1 . 48) 
Presented by the Admiralty, 1920. 

^Xsh^WSai Shinto a scr.i fngatc of J. gu^and 
400 h p , but the model represents her when a sailing ship 4 

168 . HALF MODEL OF H M S " PH ALTON.” (benlo 1:48) 

Presented by the Admiralty, 1940. 

This 50-gun frigate was designed by M, j White and was built at Deptford 

Ya The' armament consisted of Mn 65-cwt guns twenty-two 32 -P r *•»« 

, , ,, nr rwt izuns ler complement wa^ 5<>o nun 

gU Ton^ Lt" ‘o- kn g r.H4 9 ft , basulth, 4 « 5 It . depth |lj « 
She was converted to a screw frigate of 51 guns and 4 <>° ^ ig J\^ 
Sheerness 

169 . HALF MODEL OE H M S. " INDEF ATIGABLE " (Sc.de 

1-48,1 Presented bv the Admiralty, iy 4 f 

^ , 1 1 IV Mr \V Edve and built at Devonport 

This 50-gun fngate was designed by Mr vv J-uy , 

^Hei- 1 armament consisted of .-Main deck, twenty 8-m 

5 - 5 ‘t ; 

170 . MODEL OF STERN OF H.M.S. “ NARCISSUS.” (Scale 
1 ■ 24 ) Presented by the Admiralty, 1920. 

This model represents the elliptical stern of the 50-gun frigate ' Nara’sus 
w hi"d e es,gn P «l by the Admiralty, and laid down at Devout V ard m 

November, 1849. 

171 . HULL OF BRIG. (Scale 1:36) Presented by the 
Admiralty, 1920. 

This hull represents a brig of about 1850. carronades< an d the com- 

The armament would probably be twelve 3 2 ’P r - caxronaue., 

plement 130 to 150 men. ~, n . 0 _ „ n tons length of kce , to6 ft. ; 

Approximate dimensions Tonnage, 35 > j nv 1920-284. 

breadth, 27 ft.; draught, 12 ft. 



172 . WHOLE MODEL OF AN ARMED SCHOONER. (Scale 
i : 48-) 

This represents a small fast schooner, dated about 1850, fitted to carry an 

arTT Her CI app r °xi mate dimensions were —Tonnage (b.o.m), 100 tons, length 
of keel, 68 ft. ; breadth, extreme, 19 ft. ; draught, mean, 8 ft Inv. 1907-61. 


173 . HALF MODEL OF H.M.S. “ CRESSY.” (Scale 1:48.) 
Presented by the Admiralty, 1920. 

This two-decked lme-of-battleship of 80-guns was designed as a sailing 
a hin bv Messrs Read, Chatfield and Creuze, and was laid down at Chatham 
ylrd m 1846 in rS 5 z she was ordered to be converted to a screw ship and was 

launched as sue her&rmament and dimensions would have been 

8-in 6 3 -cwt g g nns P eighteen 3J .pr 5 6-cwt guns, twenty-four 32-pr 50-cwt. 

guns, and twenty-four 32-pr 42-cwt guns { 

8 Tonnage, 2,538 tons, length, 198 4 ft. breadth, 55 ft., ^ £ 
Complement, 750 men 

174 LITHOGRAPH OF THE ALLIED FLEETS (1854). 

The principal vessels represented am 


Name. 

Nation- 

Type 

Guns 

Built 

Length 

ality. 










ft 

Banshee 

British 

Paddle- 


1848 

189*0 


Vessel 



197*0 

Jena 

French 

Sailing 

90 

1814 


two-decker 


1831 

192*0 

J upiter 

French 

Sailing 

two-decker 

86 

Bayard 

French 

Sailing 

two-decker 

90 

1847 

197 0 

Descartes . . 

French 

Paddle- 


1844 

230 • 1 


Frigate 


1810 

181 • 4 

Marengo 

French 

Sailing 
two decker 

82 

Vi lie de Paris 

French 

Sailing 

120 

1851 

207 3 


three-decker 


1847 

210*0 

Le Valmy . . 

French 

Sailing 

three-decker 

120 

Henry IV . . 

French 

Sailing 

two-dccker 

i 100 

1829 

204*3 

Friedland 

French 

Sailing 

three-decker 

120 

1840 

207*3 

Britannia . . 

British 

Sailing 

three-decker 

120 

1820 

205*0 

Rodney 

British 

Sailing 

two-decker 

92 

1833 

205*5 

Albion 

British 

Sailing 

two-decker 

90 

1842 

204*0 

Agamemnon 

British 

Screw two- 

decker 

9 i 

1849-53 

230*0 


Breadth 


ft 

27-2 
53'28 
50-0 
51 6 7 

40-68 

47 5 
53-8 
57 -o 
53 " 1 

53 - 8 

54 - 5 
54-5 
60 *2 
55*5 


Ton- 

nage. 


tons 

654 

4 . 65 ° 

3.693 

3.998 

2,978 

2,964 

5 .00 5 
5 ,i 54 
4.374 

5.005 
2,616 
2,626 
3, 111 
3,102 


Inv. 1921-1020. 



175 1 ITHOGRAPH OF MORTAR BOATS IN ACTION. 

engaging the Quarantm 'T War ,854, a number of these small 

At the outbreak of the Kusaa ^ ^ wirKMJS shlpbul i der5 in the Umt„l 
shallow-draught vessek . 1Jn ' tl a|, Admiralty, for operations against land 
Kingdom. \ the «*« oj ^ ^ anll , K h, P s a 

'TFvSE% i: S^ ii.srfr 1 ' 

176. HALF MODEL OF H M S " BACCHANTE " (Scale 1 . 48 ) 

Presented bv Hie Adnuialty, 19*’ , , 

lhls 50-gun frigate was designed by Messrs Head, ( hatheld and ( reuse, 

**ZZ on,,; y"„ 

M “ srizsz .r~ - 

of 500 men ( „ , n „ u g,. llt .ral intioduction of ste.uu into 

M,e »dcl was nerer laid, and the material proudcd for 

£ wi- kK construction of a screw steam sh„. of the sanmname^ ^ 

177. HALF MODEL OF II MS "SAN FIORENZO." (Scale 
! 4 8)’ Presented bv the Admir.dU, 1920 

This ,0-eun frigate was designed bv Messrs Head. U.nttuld and Crcrc 
consequc TV , j tll0 t (instruction of some screw conettes 

me Tonnage, a.coo toms , length, ,87 3 ft . breadth. ,■ 5 ft ■ 


178. HALF MODEL OF HMS "SANS l’AREIL (S.ale 
i . 48 ) Presented by the Admiralty, i() 20 - 

This two-decked hue-of-battkship of 84 guns w ‘ us designed by Sir \\m 
Ihis two U cKca u c ^ 5, |ml] .. (aptun . ( i from the hienrh m 1794 

5jwrasw-“AT.:«ss 

‘■SBs&sw ct %£ 
ash asasr '"““ess 

179. HALF MODEL OF H M.S “HANNIBAL." (Scale 1 48.) 
Presented bv the Admiralty, 1920 

Yard m J i848 Before completion she was lengthened and adapted for a screw ship 

tr: 

65-cvvt guns , main deck, thirty-four 32-pr 56-cwt guns , upper deck twenty 
‘““"Tonnage, 4 ^ fons, length, ao8 ft , breadth, 58 ft; depth, r 4 ft., 
complement 8 m » men represent the vessel as originally designed, 

- ’~~gx£S7 

propelled ships-of-wai . 



180 . HALF BLOCK MODEL OF H.M.S. " HOOD." (Scale 
j : 48,) Presented by the Admiralty, 1920. 

This 80-gun two-decked line of battleship was designed as a sailing ship by 
the Admiralty and laid down in Chatham Yard in 1849 Before completion she 
was lengthened and adapted for screw propulsion, and was launched in 1859. 

The model represents the vessel as designed for a sailing ship with the 
following dimensions — ‘ Tonnage, 2,600 tons , length, 198 ft , breadth, 55 *7 ft ; 
depth 23-3 ft. nv 1920 1 7 


MERCHANT SAILING VESSELS. 

Until about the 16th century merchant sailing ships did not differ 
from the sailing ships of war, and even as late as the early part of the 
ioth century no very distinct separation can be made between these 
two classes of vessel, although at the earlier periods when Greece and 
Rome were most prosperous, the lighting and commercial fleets were, 
at at present, quite distinct. 

Following the exploration of the 15th and 16th centuries- and the 
resulting development of overseas trade, the East India Company 
was founded about iboo and 111 later years this Company had a 
monopoly of British trade with the East and also acquired a fleet 
of vessels which were superior in construction and equipment to 
ordinary trading vessels. Though primarily merchantmen they 
carried' an armament and often took part successfully in naval 
engagements. 

For the trade with the West Indies, which was not subject to similar 
restriction, a type of vessel was developed which was more stutabte 
for mercantile purposes and had in comparison more cargo capacity 
like the East Indiamen, these vessels followed conventional lines 
with bluff bows, but before the middle of the nineteenth a s “ me 

tvpe known as a clipper was introduced in America, alth ) g - 
name hul previously been applied to a different class of vessel The 
cltppe now mtroduced had a much increased length in proper ton 

the new American type 

About this time the China tea trade played an important part in 

for the first vessels arriving (see 

If iosf In tbsca a se r three vessels which started from Foo-chow-foo 
at°the samebme were out of sight of each other dunng the voyage 

until they reached the English f “"Zf w Lan™loC a comjJ 
made the voyage m 99 days, tot mi86 9 to ^ S ^ Greenock m l8 6 5 , 

completed the vo/age m 89 days 

s iwssss 1" ,rthe •• »» ^ 



.. x tn k„ Scott & Co. in i860. Both were com- 

built at Dumbarton by Messrs. swk « V, 3 the jitter was in 
posite built, and under the name of the herreira me iatrer was m 

service as late as 1919- 

The route followed by the China tea clippers was via the Cape i of 
Good Hope, but after the opening of the Suez Canal in 1869, they 
were displaced by steamship using the shorter route. 

After the general introduction of steam propulsion large sailing 
vessels continued in use for long voyages and were bu, 11 upwards of 
i 000 tons register, the requisite sail area being obtained by the use 
tfZm fir to seven masts. Some of the modem sailers have been 
fitted with small auxiliary steam or motor power by which they ^can 
^economically driven through a district of calm at a sf,ed of ata 
six knots. Very few large sailing vessels have, however, been 
constructed in recent years. 

Shipbuilding was for ages entirely empirical, and untiljjhe 
of the iQth century, it advanced very slowly both m design and 
construction, except during a portion of the 1 7th century, he materia 

used for all the main parts was wood; and knees breast-hooks, and 
pillars of iron were not introduced until about l#io. 

The use of iron foi the shell of a vessel was tried as early as 1787, 
by John Wilkinson, the ironmaster, but the practical introduction 
of iron shipbuilding dates from 1829, when John Laird, of Birkem 
head commenced its construction, although it may be mentioned 
that it was thirty years later before the Admiralty would adopt the idea 
for naval construction. 

The substitution of iron for wood caused a saving in we '8 h ‘ ° f a ^ u | 
as Der cent while since about 1870, the introduction of mild steel 
hL enabled a further reduction in scantlings by 15 per cent , so allowing 
a steel hull to be only about one-half the weight of a corresponding 

wooden one. 

Owing to the fouling of iron vessels on long voyages and the con- 
sequent reduction of speed, many attempts were made at directly 
sheathing an iron ship with copper, etc , but owing to the result rg 
galvani/action, these had to be abandoned, and a composite syste 
of construction introduced This system consisted of wood plankmg 
secured to the iron frames, the copper sheathing being nailed to t 
outside of the planks, this method providing a remedy against :cm« 0 
The first vessel of this type to be classed in Lloyd s Register was tne 
" Tubal Cain ” of 787 tons, built m 1851, but the famous China tea 
clippers were the most celebrated examples of this system of con- 
straction. This method, however, proved to be expensive, and is now 
practically abandoned 

The classification and registration of vessels dates back to the 
timlo the Ptanecmns, the elrliest merchants ; the presen insurance 
Zte has however, ’developed from the “ships lists ’prepared 
kT the proprietor of Lloyd’s Coffee House, about 1700 In 1834, a 
great expansion was effected, and Lloyd's Register of British and 
Forign SWpping was established in its present form, and on an 
international basis. 
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181 . WHOLE MODEL OF S. " REVENGE.” (Scale ij: 24.) 
Lent by A. S. Cope, Esq., R.A., 1914. 

This contemporary model represents the Honourable East India Company s 
ohiD " Revenge,” built for the Bombay Marine Fleet in 1754, by the L° w Jf 
Company, a Parsee firm of shipbuilders at Bombay. She was built of teak, 
copper fastened throughout, and was classed as a fngate. 

The crews of the East Indiamea exceeded trading requirements m numbers 
and were trained similarly to men of the Royal Navy. These vessels performed 
the duties of both man-of-war and merchantman and often took part in actions 

against t „ was last secn on April 20th, 1782, and is supposed to have 

been lost in the terrific gale then blowing. 

The armament consisted of 28 guns-twenty 12-prs on the upper deck and 
el ght 6-prs on the forecastle and quarter-deck. Her complement was 140 men. 
6 8 Tonnage, 610 tons ; length onleel, 109 ft. , breadth, 33 ft ; ^ ^ 
12 ft. 

182 . HALF MODEL OF BRIG " LIBERTY AND PROPERTY.” 
(Scale 1 . 48 ) Lent by James Young, Esq , 1883. 

Thus sailing vessel was built of wood at Whitby m r 7 5 i 
m the Shields and London coasting trade , but her ports and ome other details 
suggest that she was intended for use as a war-vessel if uqu tul 

Tonnage, 274 tons, length, no ft . breadth, 2 8 ft , depth at^ide.^ort.^ 

183 . RIGGED MODEL OF BRIG " BROTHERLY LOVE 

(Scale 1 96 ) Lent by James Young, Esq., 187b 

Tins merchant sailing vessel was bu.lt 

brigs m'SSl Zl geueral introduction of steam 

coll k rs rendered them almost obsolete . {t depth at side, 

Gross register, 21 4 tons , length, 86 5 ft , l^adth, 2j tt , 1 

27 ft. fnv 1876-1382 


A photograph is also shown. 


184. RIGGED MODEL OF BRIG “AN 1 ELOPE- (Scale 
i . o6.) Lent by James Young, Esq., 1876 

This vessel, built of wood at Sunderland in 1766, is shown with topsa. s, 

courses, duvet, fore-topmast staysail, an )ib se . i| th at illJei zo ft. 

Tonnage, 194 tons , length, 80 ft. , breadt , \ , F hlv r 8 7 6-r36q. 


185 . OIL PAINTING OF S. "SWALLOW” Lent by the 
Peninsular and Oriental Steam Navigation Co , 1903 

Plus shipbuilders’ picture painted £ ^ng to tl J Hon^astTndia Company, 
of 18 guns and about 700 tons burdem bek) g d ‘ „ }Jow vlcW " Hove to ” 
The vessel is shown in three different pos Stem view Before 

for picking up a pilot , Broadside view P 1903-411 SM. 5 2 5 - 

the wind and under all possible sail 

186 . LITHOGRAPH OF S. “THE EARL BALCARRAS. 

Indiamen.” , ., , BftTnhav , n rSte and was sold out of the 

" The Earl Balcarras was built at J^’SjL radin g 5 operations. She carried 
service in 1834 when the Company ceased their The vessel is 

130 men, twenty-six 18-pr. guns, and ^ 1, ] 7 and weather studding-sails 
here shown sailing free '-under ■ plam [ s ^ ; d to repreS ent a two-decked 
Although carrying but one tier of guns she is painted P Inv< 

man-of-war. 



187 RIGGED MODEL OF EAST INDIAMAN. (Scale i: 4 »> 

Presented by Lieut. J. S Haynes. R.N., i^o 

vesSTtaown 

^^hTniodel'is^pierced tor 20 j U t ^ c ^ n J^p s ^ v ^!,\fji C ilg^)ut/l)utVor mlnv^elns 
tt suItVpoL a "e fitted Vth eyebolt, lor the gun brccilungs and 

tackle if required kee i II4 ft , breadth. V**75 ft . 

Tonnage (bom), 830 ton , g inv. 1920 408 

depth of hold, 14 ft. Complement, 00 men 

188 . RIGGED MODEL OF A BARQUE (1850). (Scale 1-48) 

PI ‘ l Th ls X n,odc°. L ongLnv the Property of Hie 

‘'he model -rigged m the 
Museum m I 0<»9 , , ril , havintr the sails on the mizzen 

ss? «££ & rr r ; 

longer yards to obtain the necessary sail area 

Gross register. <;o„ ton,, length, ft . ^adth.^ 5 ^ RM igg 

189 . RIGGED MODEL OF EARLY CHINA CLIPPER (Scale 
T . aQ\ Presented bv L P C Phillips, hsq , 1911 big^ul in thi 

Museum from particulars supplied by Messrs A Hall & to . Aben ecu 

Plate X, No 2 ., p 9^ 

This model represent, an early clipper ship, prob.ll.lv designed for the t him. 

n^n^^fo^tstL and a poop, rounded at the m;,. 
Details of deck and side planking are given and also the positions of upi 
gun-ports for the use of light armament , , f ^ s ■■ sborno- 

g The hull of the model bears a general resemblance to ^ 

jSd l ne b ' ]\iltt^ of the masts and ^ ^ 

Le been t^e sS 

between London and Mediterranean ports She was 8ft 

Her principal dimensions were .-Gross register, 505 tons h^, ^ ^ 

breadth, 25-8 ft , depth, 17*8 ft 

190 . RIGGED MODEL OF S. “ MERIJN ” (Scale i . 96 ) 

"b^'^t ship constructed at St John, New 
^fCt^wid 4, ^phey were & U)th origtnaUy mtemded for sadmg between Liverpool 

“placed “ tVamp ’ steamer which, not confining itself to any route, goes 
wherever cargo is to be conveye or procure depth, 24 ft 

Gross register, 1,030 tons , length, 176 ft , breaatn,^ ^ g M ^ 





101. HALF BLOCK MODEL OF S. “ FIERY CROSS" (1855). 
(Scale 1 : 48.) Lent by J. Campbell, Esq., 1869. 

This wooden-built clipper ship was constructed by Messrs Rennie and Rankine 
at Liverpool in 1855 for the Liverpool and China trade She was built partly 
of fir and was sheathed with yellow metal below the water-line. 

Tonnage (b.o.m ), 810 tons , register, 686 , length, 173 ft ; breadth, 31^5 ft^. 
depth, 18-75 ft. iU ' 

192 . WHOLE MODEL OF S " FIERY CROSS ” (i860) (Scale 
1 48.) Lent by J. Campbell, Esq., 1869 

This clipper sailing ship, designed by Mr. Rennie, was built of wood and 
sheathed with yellow metal by Messrs Chaloner, Hart & Co , at Liverpool in 

,8 1 he'w^con“tobe'an improvement on the American ehpp^nn^to 
nossess a more graceful appearance She was of relatively small beam with 
much less sheer and freeboard The “ Fiery Cross ” took part in several contests 
with other notable clippers on the voyages from China, one of her best I 
fnrminces beine a vovage of ioi days from Loo-chow in 1861 

Her leading particulars were .-Displacement at load water line 1,61 5 8 ‘ c > > . 
displacement pei inch at water line, 10-46 tons nfciste, tomugc, 7 1 

U, n 8011 length (bp), 185ft , length on load line 181 ft , hruvltn, 3 • 

depth in hold, id’ J ft , area of nud-section below M waM FH! • 
area of load water plane, 4,395 sq ft 

193 . LITHOGRAPH OF S "MALABAR" 

Hus full-rigged clipper ship, here ...presented under all plun sail, * 

194 1 IA 1 .F BLOCK MODE). OF CENTRE-BOARD SCHOONER 
(Scab' l 24) Presented by tin' Kew Museum of Economic Botany, 

Ih is vessel was built about .86 > at Wmna, Unl.sh eolumbm, for the 

40 tons, h ngth between perps , 5. ft . .3 ft , 

depth, 5 it , di aught, 3 5 it 

195 . RIGGFD MODEL OF BENGAL PlLOl BRIG (Scale 

1 £,! r< presents some six 

the designs of Air j Uiompson betwee i 5 ^ d 7 and mg h t setvice was 
at the mouth ot the river HooJil>,Bo t J f Western Channel 

carried on b> three bngs, one ^ Xmwa^nmd to Calcutta another 
of the Hooghly to supply P> W'hannefto receive the pilots leaving ontward- 
tonn" Whde tlie'thnd bng conveyed pilots between the Eastern and the 

<fuaht.es A large windlass, shown forward, was provided 
hawsers . ,, me ft breadth, 25 ft 

£ZK«;.| 2 l for tins work ’ Mv „o8-gr, S M 4 7 . 

196. HALF BLOCK MODEL OF 8 VICTORY” (Scale 

i 4 ».) Presented by Mess, s Laurenc H ^ ^ by Messrs 

This wooden sailing ship was bndt at t c g he ran f ro m the 

JM & Co. for the Australian trade , on her tirst voy b 

( hde to New Zealand in ^ bre adth, 36 ft , depth, 22*9 ft 

Gross register, 1,199 tons, length, 5 ■> inv jgOs— 15 



197 . WHOLE MODEL OF S. " ARUNDEL EASTLE. (Scale 
1 : 48.) Lent by Messrs. Donald Currie & Co., 1878. 

’ n *' v v:„ hni It at Greenock m 1864 for the London and 

This iron sailing ship . . t v0 dcc |( S and a poop deck 30 ft. long 

Cape trade. She was sh.p-rlgjed. had tw° decks anu a g 1 J 5 

Register, 1.041 tons; length. 103 ft., breadth, 3^5 ^ 

198 . LITHOGRAPH OF CLIPPER.' RACE (1866). 

^ orc T o ? , , 0 considerable rivalry existed between ship-owners 

During the years £ 55 ^ is W ore offered for the first vessels arriving 

engaged in the China tea trade improvements were made 

»n shipping circles in hob Thm ' )V M PSsr s K Steele tV to , at Greeno. k 
(composite), Scnca (wood) , . all U ‘ _ h j startc(I from Foo-chow-foo 
and each accredited with fast homt wm 1 a. * R . whole 

Wffig^SHS&SS&sjf 

passage of 90 da D ,, ‘ d « Taeping,” are shown carrying sta> -sails, 

'Ihe - Fury doss'' (,, No. .*> 

also took part in this race ami "x 8 v^ft ; breadth, 

"Taeping" (1863), tonnage (bm), 707 tons, ungtn, 7 

<»-»■ *« «-• 

33-9 ft , dtpth, 19 'b ft 

199 . HALF BLOCK MODEL OF SCHOONER 
DUCKETT" (Scale i ' 30 ) Lent by Messis Thomas Givnd.m .V 

Co., 1888 

Th.s three-masted schooner was hmlt ot iron .rt irrogl.eda m .865. 

Renter tonnage. tj 2 tons, length, no- 3 « . breadth, *P»; * 

side, 12-75 ft 

200 . RIGGED MODEL OF S " CARMARTHENSHIRE " 
(Scale 1 : 96 ) 

This represents a slup-ngged vessel bu.lt at lVmbroke Rock in .ho, 

" “3oubTtopsa.TTOrfTand 'bidding sad booms are show n on the model 

Lloyd’s Registers after 1884 J 

201 . RIGGED MODEL OF S. “ STONKHOUSE ” (Scale i : 48.) 
Plate XI, No i, p <>o 

66 ft long, where there was cabin accommodation for { . , d ble 

transferred to French ° 1 wn . er, “ d "'" a ” e f 87I the' starboard side shows the 
The model was made by Mr Row m ,87. Jbej ^ oncs The 

mStngg,r»d S sadfwere P added » the Museum in .906 A complete 
sheer draught or line drawmg of tins brea dth, 36'* ft, 
Gross register tonnage, i,i 53 tons ' Iengtn> y T ^ v i 877 - 42 6, 30,894 
depth, 21-9 ft 


she 





202 . WHOLE MODEL OF S. " DURHAM.” (Scale i : 48.) 
Lent by Messrs. Oswald & Co., 1867. 

This sailing ship was built of iron at Sunderland in 1866 
Displacement at load line, 1,378 tons ; register, 998 tons ; length, 209-5 ft ; 
breadth, 34-75 ft ; depth, moulded, 21-3 ft Inv. 1867-7. 


: 48.) Lent by J. Steele, 


203 . S “ TITANIA " (1866). (Scale 
Ksq , 1922. 

Ti us represents a famous composite-built clipper constructed in 1866 by 
-rs Robert Steele & Co , for Messrs Shaw, Lowther & Maxton, London 
She was engaged in the China tea trade, and in 1871 completed the journey from 
boo-chow to London in 93 days, which was the quickest passage of that year 
Her principal dimensions were —Register, 879 tons (o.m 1,223 tons), 
length, ft . breadth, 36 ft , depth, 21 ft Inv. 1922-640. 

204 . LITHOGRAPH OF S. “LAHLOO" (1867). 

This lithograph by T G Dutton represents one of the fastest of the famous 
Clnn ea h qirs, y she is shown outward bound and preparing to land her 
pilot Hi r quickest passage from Foo-chow-foo to London was 97 days in 

built by Messrs Steele 

breadth, 32 9 ft , depth, iy 9 ft 

205 . RIGGED MODEL OF CLIPPER SCHOONER "JOHN 

« « -»■ ■“ - —* 

planked with >cllow pine , r +n r tntmaee 218 tom , length, ir8 ft.; 

1 be pnnup.il dimensions are Kei, •>* “ ' 3 ; 1908-50, S.M. 180. 

breadth, 21 0 ft . depth, 13 5 ft y 


S “CYGNET” (Scale 


L) 


206 . WHOLE MODEL OF 
I cut bv A T Rowe, Esq , 1870. 

This represents a wooden “ng 

£ » length , in addition she was provided 

with .1 deck-house, 24 ft long '^LltiG^'ft , breadth, 26 ft.; depth. 12 ft 


itn a aecK-uutis' , --t ° / ,, 

Tonnage (bom), 446 tons , length 


Inv 1870-9, S M 1659 


207 . HALF BLOCK MODEL OF CLIPPER SHIP (Scale i 4 » ) 
I ent bv 1 Campbell, Itsq., 1869 

MORRISON ” E (Scae D i E a 4 f SS S^Sne^. 

wl T k.oTr n aboul lT 7 f mV h “rt d tide e o a n d fe 



>**■ ( She be.on.ed to^o portof Chicago -dhad^^iol.ow^ 

m vSTthe '^chMier "'rig carry all their sails in a fore-and-aft d!rection 
or ifdthe '' topsail schooner ” class carry, in addition yards and upper square 
sLb on the foremast. Fore-and-aft schooners have been lMgely developed 
the costing and lake trades of North America since about i860 ; they are well 
adapted for use in smooth water with olf-shore winds and require a 
aaaprea iu niatuee them, Iheir usual characteristics 

a?e n hmh hot full bLx. wide quarters and tall lower masts. They are principally 
engaged in cial. lumber, ice and fish transport, and sometimes make oversea 
voyages Later examples of this type of sea-go. ng American sailing vessel 
show'a remarkable increase in size , they are over y>o ft m length 3,000 to 5,0-0 
register tons and carry six to seven masts Inv m -9 -*“ 3 . M « 3 i 

209 . HALF BLOCK MODEL OF SCHOONER “ SAINT ’* (Scale 
1 : 36.) Lent by Messrs Thomas Grendon & Co , 1888 

This three-masted schooner was built of wood at Drogheda in 18,0 
Gross register, 118-12 tons, carrying capacity, 204 *>ns • < b }' ■ 

87-16 ft , breadth, 21 25 ft , depth at side, wo ft liu im '*>> 


210 . RIGGED MODEL OF SAILING SHIP (1870) (N\ilr 
1 : 288 ) Made and presented by Capt Sir D WiKon-Baikw, K N K , 
1920 

This model represents a ship-rigged British merchant vessel of about 1870 


with double topsails 

Approximate pnncipal dimensions 
28 ft., depth, 21 ft 


Length (over all), 108 ft , breadth, 
Inv 1020 i)2 


211 . HALF BLOCK MODEL OF S " LAMMKKMOOR " AND 
" CEDRIC THE SAXON ” (Scale I 4« ) Lent by Miv.rs John 


Reid fit Co., 1881 

These full-nggcd sailing slnps were built of iron at (da-gmi in id 
Register, 1,704 tons, length, 24Q 5 ft , breadth 4 () ft , depth, 


’4 75 


212 . HALF MODEL OF S “ JAPANESE ” (scale i 48) 
Lent bv T Rovden, Esq., 1876 


This represents a wooden ^ailing vessel, for both p 
The poop is 48 ft long and the lore* astlc )8 3 ft 
Gross register, 905 tons, length, extreme, 101 ft 
20 ft. 


Lsst nger and cargo st nice 

, breadth, 29 ft , d< pth, 
Inv rS;o-n6o 


213 . HALF BLOCK MODEL OF S “ COUN rV 01* SELKIRK " 
(Scale 1 48) Lent by Messrs. Barclay, Cmle & Co, 1881 

This four-masted sailing ship was built of iron at Glasgow in 1S78 for the 
" Counties " East Indian line . 

Register 1 042 tons, length, 281 ft , breadth, 40-5 ft , depth, 24 it 
h ” Inv 1H81 36 


214 . RIGGED MODEL OF SAILING SH11’ (1S80) (Scale 
1 : 432 ) Made and presented by Capt Sir D WiKon-Barker, K N K., 
1920 

This small model represents a fully ship-rigged British merchant vessel 
with double topsail and double topgallant yards on all masts 

Approximate pnncipal dimensions -Length (overall), 252 ft , breadth, 
39 ft depth, 25 ft Inv I920 “ 143 - 


215 . RIGGED MODEL OF S "SUDBOURN." (Scale 1:48.) 
Lent by Messrs. Richardson, Duck & Co., 1896. Plate XII, p. hi. 

This full-rigged sailing ship was built of iron at Stockton-on-Tees in 1881. 





She has two steel decks ; her poop is 42 ft. and forecastle 33 ft. long Her bar 
keel is 9’ 5 in deep, anc * s ^ e ^ as onc c °lhsion bulkhead 

Gross register, 1,750 tons ; net register, 1,700 tons ; length, 265 ft , breadth, 
39 ft , depth, 24-25 ft. Inv, 1896-101, SM 1058, SM 1059 

216 . HALF BLOCK MODEL OF S. " PALGRAVE " (Scale 
x 64.) Lent by Messrs Wm. Hamilton & Co., 1884 

This four-masted sailing ship was built of iron at Glasgow in 1884 When 
l umclicd she was the largest sailing ship afloat Her masts and lower yards 
ire of steel and she is fitted with a donkey boiler to supply steam to the engines 

^e^h^, 5 ft , bieadth, 4 8 ft , depth of hold, 
25-6 ft InV l884 ' 175 

217 . HALE BLOCK MODEL OF S. “ FALLS OF EARN ” 
(Scale 1 • 48 ) Lent by Messrs. Russell & Co , 1888 

Thl . four-masted sailing ship was built of iron at Greenock in 1884 She 
had tlue( no" o( bo».s, two Socks, and one bulkhead She « fitted w,th 
team appliances for the general heavy work of the vessel 

Gross legist. r, 2, ,86 tons, length, 300 ft. ; breadth, v it . " « 

218 . HALF BLOCK MODEL OF BARQUE " MAIDEN CITY 
(Si ale 1 4 s ) Lent bv Charles J Bigger. Esq , 1888 

r 

22] 2 5 fl , breadth, 35 ft, depth, 2 <> 0 it 


(Scale 


219 H \LF BLOCK MODEL OF BARQUE " CUPICA 
1 .«)’ Lent by Charhs J Bigger, Esq, 1888 

Hus Part] m was built of steel at Londonderry m 1888, and has two decks 

""" .,r,„ tons, dead-weight capacty, ,.650 tons , £ length, 
226 ft , breadth, 1)6-4 f f . depth, 21 ^ 


Inv 1888-245 


220 . PHOTOGRAVURE OF BARQUE" FRANCE ” Presented 
l)V Messrs I) and W Hendcison & to, 1891 

. depth, t 5 ' 9 ft . water ballast capacity, ,300 tons 

221 . RIliGED MODEL OF S ‘‘CAUFORNIA" (Scale 1 .48 ) 
Lent In the Oceanic Steam Navigation Co , 1914- Plate Al, no , 

P Hus foul maned bar, pic-ngged vessel 

IX. by ^Messrs Hartand * Wold for the North 

W NrhS’l~° P leS I doTks lower ter of deckbeams Double topsad 

and top gallant-sal! yards nrc “rrod^on t ree o c ^ .. Au>ter> - and 
1" >«*• belonging to Hamburg, 

anothci dung.- of name and ownership -took place 1 in tons len gth. 

f.lovds particulars of the vessel are -Gross registo ^3, SM l66l 
329 3 ft , breadth, 45-2 ft 

(Scaled *48 )*' ‘"Snt^bythc” sEptaldmg^ui<?i- n ^f*^ rin 8 Co - 

Is: -SKiSSSS SSX& 



"« 4 ^d she £ d^”to«S'iid'top^Jt h yiX r “eam~ 
is used for the heavy 'rork of the s p. weight cargo, 3,850 tons , 

kR ^ 7 X ^T«”Y$.h. aV- 5 it. inv. .8ph-.cc, 31,1,85' 

223. HALF MODEL OF S. " DONNA JULIA.” (Scale 1 : 48 ) 
Presented by James Hayes, Esq., 1912. 

21*7 ft 

224 . PHOTOGRAPH OF S. “ DONNA FRANCISCA. Pi< 
sented by James Hayes, Fsq., 1912. 

This four-masted sailing barque was built of steel at Gieenock m 1892 by 
Messrs Russell & Co. , beams No cellular double- 

jSH 

*». — ■ “■ 

^ re ^nsV«5sel passed muier the German flag in .9.0 and was re-named^ * 

225. PHOTOGRAPH OF S " MARIA RICKMERS. Re- 
sented by James Hayes, Fsq , 1912. 

This five-masted sadmg barque was built of steel 

wasM? aaass, a -■ - » 

az in diain and 27 m. stroke, developing 750 * P breadth 

4 Dimensions (Lloyds) -Gross renter, 3,82a tons , length, 375 7 « , baadlh, 

48 TMs ’vesse/was lost on her first soy age July, 1H92 Inv 1512 9> 

226. PHOTOGRAPH OF S. “ BERMUDA." Presented by 
James Hayes, Esq , 1912 

This four-masted sadmg barque was baht of steel - Gn^jdt m .*93 by 

advantage over^o^le^ttom'La^last^paanTwhcn^ vessebs in light condition , 
^Dmierwions^loy^L—Gr^sregrster^^s'^hton^^length, ^80-^11 ^breadth, 
44-5 ft , depth, 22-9 ft 

227. PHOTOGRAPH OF S. "DUNEARN.” Presented by 
James Hayes, Esq., 1912. 

by & 

renter, .,632 tons; length, *4,-* . 

bfe In* 1909^ this^vess^^sed^ttf Norwegian owmirs ^d in 

in ^iSl'd^rr^enm £» - — 8 



STRUCTURAL MODELS (Merchant Sailing Vessels). 

The following small group of models and a drawing represent the 
general features of wood and composite construction in merchant 
sailing ships, but in addition there is, in another section of the Collec- 
tions, a series of models showing the more important details of ship 
construction and design. 


228 . MODELS ILLUSTRATING WOODEN SHIP CONSTRUC- 
TION. (Scalei i : 48 and 1 : 24 respectively.) Lent by T. Royden, 

Eb Thc I first model represents the framing of a three-masted wooden ship, with 
fhe sciuare stern common at the beginning of the iyth century the second 
shows a single-masted vessel In both cases the frames are widely spaced and 
buXup of two tluckn, ,scs of ember. <870-389 

229 HALE MODEL OF DIAGONALLY SHEATHED VESSEL. 
(Scale i : 48.) Lent by Lloyd’s Register of Shipping. i8;0 

1 Tins shows a wooden merchant vessel, sheathed with planking laid diagonally 
at /tout 45 m one direction at the bow, and with the opposite inclination at 
the stern, the intermediate triangular space being planked vertically 


230 . BUILT MODELS SHOWING WOODEN SHIP CON- 
STRUCTION. (Scale 1 48 ) Lent by Lloyd's Register of Shipping, 

ST $ 1 cxbU/to tiro deck b*w ^ 

SSIs'SSSS 

Z'^rb^X^dooked over, except at the fore end. ^thejr are mdy 
introduced to stiengthen the hull 

232 i)K HYING 01- COMPOSITE BUILT SHIP. (Scale i 24) 

built to conform with Lloyd s rules of ^^^^gie-ban., riveted together , 
The transveise Lames aie of angle mvcr.e for cvery 6 f t of 

outside these is riveted an mm of the breadtli of the sheer- 

the vessel's length, and a ted by butt-straps between 

strake , the butts of both these strakts are an { ties or n ders, 

frames Riveted to the frames ^ The planking is bolted to 

making a structuie reseinlflmg a d g d between adjacent frames, 

these ties and frame angles, the butt, coming mmw y ^ 

on plates riveted to them. 


(11165} 
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